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Executive Summary 
 
Proposed Rule (PR) 1156 – Further Reductions of Particulate Emissions from Cement 
Manufacturing Facilities has been developed to implement a portion of the 2003 Air 
Quality Management Plan (AQMP) Control Measure BCM-08 – Further Emission 
Reductions from Aggregate and Cement Manufacturing Operations.  PR 1156 addresses 
the issues related to two cement manufacturing facilities, California Portland Cement 
Company (CPCC) located in Colton and Texas Industry (TXI), called Riverside Cement 
Company, located in Riverside.  Another rule, Rule 1157 - PM Emission Reductions 
from Aggregate and Related Operations, was adopted in January 2005 to address air 
quality issues related to aggregate and related operations.  The PR 1156 and Rule 1157, 
when fully implemented will generate emission reductions and help the region in 
fulfilling its obligations towards the PM10 State Implementation Plan (SIP), and in 
attaining the state and federal PM10 ambient air quality standards. 
 
The two cement manufacturing facilities subject to PR 1156 are significant sources of 
particulate emissions.  California Portland Cement Company is ranked #11, and 
Riverside Cement Company is ranked #28 on the list of the top 50 particulate emitters in 
the Basin for 2000-2001.  PR 1156 is designed to address particulate emissions generated 
from all process equipment at these two facilities such as crushers, screens, raw mills, 
finish product mills, kilns, clinker coolers, storage bins, hoppers etc. as well as fugitive 
emissions generated from open storage piles and vehicular traffic on paved and unpaved 
roadways.   
 
Control Measure BCM-08 estimated a total inventory of 1.4 tons per day PM10 from all 
75 aggregate and cement manufacturing facilities, and a reduction of 0.7 tons per day 
PM10 by 2010.  The two cement manufacturing facilities subject to PR 1156 contribute 
approximately 25% of the emission inventory (or 0.35 tons per day PM10) and emission 
reductions (0.2 tons per day PM10) reported in Control Measure BCM-08 developed 
based on emissions data reported by CPCC and TXI. 1   
 
Based on current data submitted by the two facilities, staff estimates an inventory of 
about 4 tons per day PM, and anticipates a reduction of about 2 tons per day PM when 
PR 1156 is fully implemented.  Assuming that the average fraction of PM10 in PM at the 
cement manufacturing facilities is 0.5, the PM10 emission inventory at these two 
facilities is estimated to be 2 tons per day, and the PM10 emission reduction is estimated 
to be 1 ton per day when PR1156 is fully implemented.2  It appears that the emission 

                                                           
1 In the Annual Emission Reports, however, CPCC and TXI reported 0.36 tpd PM, not PM10. 

2 The fraction of PM10 in total PM varies from 0.5 (CPCC test result conducted in 1999 for a kiln using 
coal, see Table E-1 of Appendix E of Staff Report) to 0.7 (CPCC test result conducted in 1999 for a kiln 
using coal and tire, see Table E-1 of Appendix E of Staff Report).  The fraction of PM10 in total PM is 
reported to be as high as 0.8 – 1.0 for kilns, and at the national-level, this fraction of PM10 over PM is 
about 0.52 from the entire cement sector documented in a report named “Foundation Report on the Cement 
Manufacturing Sector”, dated June 18, 2004, prepared by the Minerals and Metals Branch, Pollution 
Prevention Directorate of Environment Canada.  This fraction of 0.5 is only used to estimate PM10 
emission inventory and reductions but not to set the performance standards. 
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inventory and reductions in Control Measure BCM-08 are underreported and 
underestimated.  This analysis is likewise supported by the increased emission inventory 
under adopted Rule 1157. 3 
 
In order to achieve the anticipated 2 tons per day PM reductions (or about 1 ton per day 
PM10) from the two cement manufacturing facilities, PR 1156 is designed to: 
 
• Specify an opacity standard of 10% for all operations, except open piles and unpaved 

roads; and 20% for open piles and unpaved roads; 
 
• Specify a PM emission standard of 0.01 grain/dscf measured at the outlet of the 

baghouses for existing baghouses, and 0.005 grain/dscf for new baghouses; 
 
• Specify performance standard for ventilation and hoods system; 
 
• Require cover for conveying system, enclosure for conveying system transfer points, 

clinker storage piles with cumulative storage area more than 4 acres and cumulative 
loading/unloading rate of more than 80,000 tons per month based on a 12-month 
rolling average; 

 
• Require the use of chemical dust suppressants to stabilize the open piles, the use of 

wind fences, berms, three-sided bunkers, or tarps; 
 
• Require the operator to pave 0.25 mile internal roads leading to public roads; use 

chemical dust suppressant, install and operate rumble grates, truck washers, and 
wheel washers if necessary to reduce truck-out; sweep with Rule 1186 street 
sweeping; and enforce a vehicle speed limit within the facilities to reduce fugitive 
road dust; and 

 
• Require the operator to develop and implement rigorous housekeeping procedures. 
 
To ensure that all of the above control measures are implemented appropriately and result 
in actual emission reductions by 2006, PR 1156 requires the facility to: 
 
• Source test the kilns and clinker coolers annually, and source test the top process 

emitters (e.g. raw mills and finish mills) every 5 years.  The frequency of source 
testing is reduced for equipment equipped with U.S. EPA verified filtration products; 

 
• Monitor, record and report (MRR) several pertinent operating parameters of the air 

pollution control device to ensure continuous compliance with the emission 
standards, and install and operate Continuous Opacity Monitor System or Bag Leak 
Detection System for top process emitters; and 

 
                                                                                                                                                                             

 

3 The Staff Report of Rule 1157 reported an estimate of 29 tons per day PM10 for 389 facilities. 
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• Require the facilities to determine and report their facility emissions from all process 
equipment, open storage piles, and vehicle traffic on an annual basis. 

 
The incremental cost effectiveness for PR1156 is estimated to be about $1,000 - $4,000 
per ton PM reduced.  
 
Throughout the rule development process, staff has worked extensively with the two 
facilities subject to PR1156 to ensure the cost effective and technological feasibility of 
the emission reductions under the rule.  As a direct result of that effort, staff has sought to 
harmonize the requirements of this rule with that of Rule 1157 and Rule 1158 by 
excluding equipment that would be regulated under these two rules from PR1156, except 
for primary crusher, material storage, and conveying systems, where further controls are 
feasible and highly cost-effective. 
 
AQMD staff has prepared the appropriate impact and cost effective analysis as shown in 
this Staff Report, Socio-economic and the California Environmental Quality Act (CEQA) 
analyses and addressed all comments received. 
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Chapter 1 - Background 

Legislative Authority 
The California Legislature created the South Coast Air Quality Management District 
(AQMD) in 1977 (the Lewis-Presley Air Quality Management Act, Health and Safety 
Code Section 40400 et seq.) as the agency responsible for developing and enforcing air 
pollution control rules and regulations in the South Coast Air Basin (Basin).  By statute, 
the AQMD is required to adopt an Air Quality Management Plan (AQMP) demonstrating 
compliance with all state and federal ambient air quality standards for the Basin (Health 
and Safety Code Section 40460(a)).  In addition, the AQMD must adopt rules and 
regulations that implement the AQMP (Health and Safety Code Section 40440(a)). 
 
The Proposed Rule 1156 is designed to implement the 2003 Air Quality Management 
Plan (AQMP) Control Measure BCM-08 – Further Emission Reductions from Aggregate 
and Cement Manufacturing Operations.  The 2003 Control Measure BCM-08 estimated a 
total inventory of 1.4 tons per day PM10 for all 75 aggregate and cement manufacturing 
facilities, and a reduction of 0.7 tons per day PM10 by 2010.  The two cement 
manufacturing facilities subject to PR1156 contribute approximately 25% of the emission 
inventory (0.35 tons per day) and reductions (0.2 tons per day) reported in Control 
Measure BCM-08,4 which is needed to attain the ambient air quality standards for 
particulate matter.  It appeared that the emission inventory and reductions in Control 
Measure BCM-08 were underreported and underestimated, which was evaluated during 
rule development. This analysis is likewise supported by the increased emission 
inventory under adopted Rule 1157. 5 

Affected Industries 
Two facilities in the Basin will be affected by the Proposed Rule 1156, California 
Portland Cement Co. (CPCC) and TXI-Riverside Cement (TXI).  They are all identified 
by Source Industrial Code (SIC) 3241.  CPCC manufactures grey cements and TXI 
manufactures both grey and white cements. 

Current Regulatory Requirements 
Attachment A provides a summary of the current rule requirements for cement 
manufacturing facilities.  Particulate emissions from cement manufacturing facilities are 
subject to the following existing rules: 
 
• AQMD Rule 401, Visible Emissions; 

                                                           
4 CPCC and TXI reported 0.36 tpd PM, not PM10, in their Annual Emission Reports. 

5 The Staff Report of Rule 1157 reported an estimate of 29 tons per day PM10 for 389 facilities. 
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• AQMD Rule 403, Fugitive Dust 
• AQMD Rule 404,  Particulate Matter - Concentration; 
• AQMD Rule 405, Particulate Matter - Weight; 
• AQMD Rule 1112.1, Emissions of Particulate Emissions from Cement Kilns; 
• Federal New Source Performance Standards (NSPS) 40 CFR Part 60, Subpart F, 

Standards of Performance for Portland Cement Plants, and 
• Federal National Emission Standards for Hazardous Air Pollutants (NESHAP) 40 

CFR Part 63, Subpart LLL, NESHAP from the Portland Cement Manufacturing 
Industry; and 

• Federal standards for Monitoring, Recordkeeping and Reporting of Control 
Equipment in 40 CFR Part 64, Compliance Assurance Monitoring. 

 
As shown above and in Attachment A, currently there is no AQMD source-specific rule 
that regulates PM10 emissions from cement manufacturing facilities, or PM from white 
cement manufacturing facilities, and the PM emission standards in AQMD Source 
Specific Rule 1112.1 are obsolete.   

Development of Proposed Rule 1156 
In March 2004, AQMD staff conducted a survey interview to collect the most current 
information on process equipment, open storage piles, and vehicle traffic at these two 
cement manufacturing facilities.  Attachment G contains the Survey Questionnaires.  
Staff received most of the information from the facilities in July 2004. 
 
Since July 2004, AQMD staff: 
 
• Conducted field visits at the two cement manufacturing facilities located in the 

District, CPCC and TXI-Riverside Cement.  In addition, AQMD staff also visited  
National Cement located in Lebec, under the Kern County APCD and CEMEX 
located in Victoville, under the Mojave Desert AQMD jurisdiction; 

 
� Reviewed and analyzed the source test results for the kilns and clinker coolers at 

CPCC and TXI-Riverside (TXI), the two facilities located in the South Coast Air 
Basin; 

 
� Researched and contacted EPA and other state agencies to collect information on 

regulatory approaches, policy, and source test methods underlying the AP-42 
emission factors that are currently used to estimate PM emissions from the process 
equipment at the cement industries;   

 
� Researched control technology (e.g. high efficiency filtration, dome for open storage 

piles, chemical dust suppressants, wet suppression system) as well as monitoring 
technology  (e.g. continuous opacity monitor, bag leak detection system) and 
contacted vendors for cost information and information on emission data; 
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� Estimated emission inventory and emission reductions from data received from the 
two manufacturing facilities located in the Basin and performed a preliminary cost 
analysis. 

 
In January 2005, staff conducted a Public Workshop for PR1156. 
 
In May 2005 – June 2005, staff conducted additional source testing at CPCC and TXI.  
 
From July 2005 to September 2005, staff conducted numerous meetings with the industry 
on a regular basis to discuss the proposed rule language, collect additional information 
and cost data to refine the current status of equipment at the facilities and the costs of 
compliance with future standards. 
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Chapter 2 - Emission Inventory and Reductions 

Annual Emission Reports and Control Measure BCM-08 
There are two RECLAIM/Title V facilities that are subject to PR 1156, California 
Portland Cement Company (CPCC) and TXI-Riverside Cement Company (TXI) 
operating within the AQMD’s geographic jurisdiction.   The total PM emissions reported 
by these two facilities are 0.36 tpd as shown in their Annual Emission Reports and 
reflected in the Control Measure BCM-08 of the 2003 Air Quality Management Plan.  
Fugitive emissions from open storage piles and vehicle traffic were not required to be 
calculated and therefore were not reported.  

July 2004 Survey & January 2005 Public Workshop   
In order to collect current information on 1) process equipment, 2) control equipment, 3) 
open storage piles, and 4) vehicle traffic at these two facilities, staff visited the two 
facilities and conducted a survey interview on March 2004.  The questionnaires are 
shown in Attachment G.  By July 2004, staff received and analyzed most of the 
information requested, and proceeded with the development of the preliminary draft staff 
report and PR 1156.  Staff held the Public Workshop in January 2005.  

Staff Estimates of Emission Inventory and Reductions 
Based on the information received through the July 2004 Survey, staff has completed the 
projected emission inventory and emission reductions.  Staff’s estimates were 
individually distributed to the facilities for review and comments in January 2005. Table 
2-1 provides a summary of emission estimates.  Table 2-2 summarizes the existing and 
proposed control technology and control efficiency for each source category at CPCC 
and TXI and provides an estimate for potential additional emission reductions.  The 
overall emission reduction of 2 tpd PM in Table 2-1 reflects the lowest potential 
additional reductions (50%) that could be achieved with proposed future control 
technology.  The proposed control technology and proposed emission standards are 
discussed in detail in Chapter 3.  
 
In order to determine emissions for process equipment in Table 2-1, staff used the 
following data: 
 
• List of process equipment from CPCC and TXI Facility Permits; 
• Material throughputs provided by CPCC and TXI through the Survey6; 
• Emission factors documented in U.S. EPA AP-42, Chapter 11.6 and other related 

chapters of AP-42 7; and 

                                                           
6  For equipment with no throughput data provided by CPCC and TXI, staff made estimations based on 
process flow diagrams submitted by these two facilities.  
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• Average emission rates for the kilns and clinker coolers from the 1990 – 1997 test 
results at these facilities. 

 
Table 2-1 

Emission Inventory and Emission Reductions 
 

Equipment/Process PM Emission Inventory 
(tpd) 

PM Emission Reduction 
(tpd) 

Kilns and Clinker Coolers (Note 3)  0.4 0.2 

Other Processes (Note 3) 0.5 (Note 1) - 0.7 (Note 2) 0.3 (Note 1) - 0.5 (Note 2) 

Open Piles  0.07 0.04 

Vehicle Traffic  3 1.5 

Total 4 2 

Note: 
1. Assuming that the current control efficiency for baghouses is 99%, and future control efficiency for 

baghouses is 99.5%, the PM inventory for other process equipment, except kilns and clinker coolers, 
would be 0.5 tpd and the PM emission reduction would be 0.3 tpd.   

2. Assuming that the current control efficiency for baghouses is 95%, and future control efficiency for 
baghouses is 99.5%, the PM inventory for other process equipment, except kilns and clinker coolers 
would be 0.7 tpd.  The PM emission reduction would be 0.5 tpd, excluding the emission reductions 
from secondary crushers and screens.  

3. Recent source tests conducted in 2005 by TXI and CPCC and AQMD showed that the proposed limit 
of 0.01 gr/dscf and 50% reduction can be achieved with high efficiency coated filters.   TXI conducted 
source testing for their kiln #1, #2 grey finish mill, and #2 raw mill baghouses; CPCC conducted 
source testing for their D4-1 and D4-2 finish mill baghouses; and AQMD conducted source testing for 
the kiln #1  baghouse at CPCC, the #2 white cement kiln and the #2 grey cement finishing mill air 
separator at TXI.  Since these source tests do not reflect all equipment at TXI and CPCC, the emission 
inventory should not be estimated using the results in these source tests. 

 
To estimate emissions for open storage piles, staff used: 
 
• Information on type of materials stored, tonnage of materials stored, dimensions of 

existing piles, and associated parameters such as moisture content provided these 
facilities through the Survey; and 

• Meteorology information such as wind speed from AQMD database. 
• The U.S. EPA AP-42 Methodology in Chapter 13.2.4 
 
To estimate emissions from vehicle traffic, staff used the following information provided 
by the facilities through the Survey: 

                                                                                                                                                                             
7  Emission factors in AP-42 generally reflect best performance status of the equipment tested, e.g. 99.9% 
or higher control efficiency for baghouses.  Staff adjusted these emission factors to reflect the existing 
conditions at CPCC and TXI.  For example, emission factor of 0.001 lbs/ton for a primary crusher in AP-42 
is for a crusher with the inlet and outlet vented to a baghouse with 99.9% control efficiency.  The 0.001 
lbs/ton AP-42 emission factor is not applicable for the primary crusher at CPCC where only the outlet is 
vented to the baghouse, but not the inlet.  The emission factor for CPCC primary crusher was estimated to 
be within a range of 0.02 lbs/ton to 0.2 lbs/ton based on the assumption of 5% - 20% of the PM emissions 
occur at the inlet.  See Response 1-8 for further explanation. 
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• Distances and layout of roadways; 
• Average weight of vehicles traveled on the internal roadways; and 
• Silt loading and silt content of the internal roadways. 
• The U.S. EPA AP-42 Methodology in Chapter 13.2.1 and 13.2.2 
 
Overall, staff has estimated an inventory of about 4 tpd PM, and emission reductions of 
about 2 tpd PM.  For process emissions, staff has estimated an inventory of about 1 tpd 
PM, whereas CPCC and TXI reported about 0.36 tpd, approximately 3 times higher than 
their reported inventories.  The differences in the two estimates are due mainly to the 
following reasons: 
 
� Lower emission factors were used by the facilities.  For example, a factor of 0.000025 

lb/ton was used for all conveying system, and this factor should only be used for 
limestone conveying system vented to baghouse achieving at least 99.9% control 
efficiency.  Staff adjusted the AP-42 emission factors appropriately in order to reflect 
the current status of control equipment at the facilities which are at about 90%-95% 
efficiency. 
 

� The facilities did not estimate emissions for all equipment.  For example, they did not 
account for all conveyors and all transfer points.  By using the equipment list 
generated from the facility permits, staff accounted for all emissions generated at all 
points at these two facilities. 

 
The facilities did not report fugitive emissions from their open storage piles and vehicle 
traffic. 
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Table 2-2 
Potential Additional Emission Reductions  

 
 

Source 
Existing 
Control 

Technology 

Existing 
Control 

Efficiency 

Proposed Control 
Technology 

Proposed 
Control 

Efficiency 

Additional 
Emission 
Reduction 

Kiln/Clinker 
Cooler 

Baghouses with 
conventional filters 

95%-99% 
Baghouses with high 
efficiency filters 

99.5% 50%-90% 

Primary Crusher 
(Feed Stream) 

Water spray Up to 50% 
Wind fence and wet 
system 

Up to 80% Up to 60% 

Primary Crusher 
(Product Stream) 

Baghouse with 
conventional filters  

95%-99% 
Baghouse with high 
efficiency filters  

99.5% 50%-90% 

Conveyors 
Partially covered 
conveyers 

Up to 80% 
Covered existing 
conveyors, new 
enclosed conveyors 

Up to 99.5% Up to 98% 

Other Crushers, 
Screens, Mills, 
and Others 

Baghouses with 
conventional filters 

95%-99% 
Baghouses with high 
efficiency filters 

99.5% 50%-90% 

Raw Materials 
and Products 
Storage (Silos, 
Bins, Hoppers, 
Tanks) 

Baghouses with 
conventional filters 

95%-99% 
Baghouses with high 
efficiency filters 

99.5% 50%-90% 

High Emissive 
Storage Piles  

Watering or 
partially enclosed 
open piles 

Up to 50% Full enclosure 95% or more 90% 

Other Open 
Storage Piles  

Watering or 
partially enclosed 
open piles 

Up to 50% 
Partially enclosed, 
chemical stabilizer, or 
tarp 

Up to 80% Up to 60% 

Vehicle traffic 
roadways and 
areas  

Watering, chemical 
stabilizer, and 
cleanup 

Up to 50% 
Sweeping, chemical 
stabilizer, and increase 
facility cleanup 

Up to 80% Up to 60% 
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 Chapter 3 – Control Technology & Emission Standard s 

Existing Control Technologies 
The operations that generate particulate matter at a cement manufacturing plant are: 
 
• Quarrying, crushing, screening, grinding, milling, and conveying of raw materials; 
• Loading and unloading of raw materials to storage including open storage pile, bin, 

hopper, or storage tank; 
• Clinker production and combustion of fuels in kilns and clinker coolers; 
• Grinding and milling of clinker into cement; 
• Loading and unloading and conveying of cement to and from storage area;  
• Product packaging or sacking. 
 
Emissions generated from these operations can be subcategorized into 1) process 
emissions, and 2) fugitive emissions.  Process emissions can be contained in an enclosure 
and vented to an add-on control equipment.  For example, the raw mills and finish mills 
at CPCC are located in a building with the emissions vented to a baghouse.  Fugitive 
emissions cannot be contained, but can be mitigated and controlled.  Examples of fugitive 
emissions are emissions generated from vehicle traffic traveling within the plant and 
track-out, or emissions from wind erosion, re-entrainment, and spillage. 
 
An operation may generate both process and fugitive emissions.  For example, emissions 
from an open storage pile include 1) process emissions from loading and unloading 
activities; and 2) fugitive emissions due to wind erosion, re-entrainment, and vehicle 
movement within the area. 
 
Attachment C provides a description of each operation at the cement manufacturing 
facility, a description of the control techniques applicable for each source and the control 
efficiency; and includes a methodology, equations and assumptions that staff used in 
estimating the emissions and emission reductions for both process emissions and fugitive 
emissions.  Table 3-1 provides a list of control techniques currently employed at CPCC 
and TXI.  
 

Table 3-1 
Current Control Techniques Employed at CPCC and TXI 

 

Source Control Techniques 
Kilns 
Clinker Coolers 

• Baghouses (Figure 3-1 and 3-2) 

Crushing 
Grinding 
Screening 
Milling 
Blending 
Drying 
Other Processes  

 
 
• Enclosed and Vented to Baghouses 
• Open Truck Dump with Wet Suppression at Primary Crusher (See 

Figure 3-3) 
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Table 3-1(Cont.) 
 

Source Control Techniques 
Storage Bins 
Hoppers 
Tanks 
Piles 

• Enclosed and Vented to Baghouses (excluding open piles) 
• Wet Suppression 
• Partially Enclosed Building (Figure 3-5) 

Loading 
Unloading  

• Enclosed Truck/Railcar Unloading and Vented to Baghouses 
• Wet Suppression 
• Techniques to Reduce Freefall Distances (e.g. Stacker, Transfer 

Chute) (Figure 3-6) 
Conveying • Transfer Points Enclosed and Vented to Baghouses 

• Covers for Conveyors (Figure 3-4) 
• Wet Suppression 
• Techniques to Reduce Freefall Distances (e.g. Stack Conveyor) 

Vehicle Traffic  
Roadways 

• Route Modification (e.g. Paving, Adding Gravel/Slag to Dirt Road) 
• Dust Suppression Application (Water With /Without Surfactants) 
• Soil Stabilization 
• Vehicle Restrictions (e.g. Limit Speed, Limit Number of Vehicles) 
• Prevention and Street Sweeping 
• Truck Wash 
• Covers and Leak Resistant Bottoms On Trucks 

Wind Erosion • Enclosure or Wet Suppression 
Spillage • Good Housekeeping, Leveling of Loads, Tarping 

 
As shown in Table 3-1, most of the process equipment at CPCC and TXI are enclosed 
and vented to baghouses.  CPCC and TXI have been using wet suppression, street 
sweeping, truck washing and vehicle speed limits to reduce fugitive emissions.  It seems 
that CPCC and TXI have sufficient knowledge about available control technologies and 
have applied almost all options to reduce emissions at their facilities.  The remaining 
questions then become how well and to what extent CPCC and TXI have utilized these 
available control technologies; and what are the standards to evaluate their performance 
and compliance.  The ultimate goals of PR 1156 become to: 
 
• Establish performance or emission standards that could be used to evaluate the 

performance of the control technologies; 
 
• Identify improvements in the existing control technologies that can better its 

performance; and 
 
• Implement certain criteria to ensure that the facilities have operated these control 

equipment at their peak performance. 
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Figure 3-1 
Kilns and Baghouses at CPCC 

 

Note:  Picture taken from Attachment H – 2005 Source Test Report at CPCC  
 

Figure 3-2 
Open Top Baghouses at TXI 

 

 
Note:  Picture taken from Attachment H – 2005 Source Test Report at TXI 
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Figure 3-3 
Open Truck Dump and Emissions at CPCC Primary Crusher 

 

 
 
 
 
 

Figure 3-4 
Open Conveyors at CPCC 
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Figure 3-5 
Semi-Enclosed Clinker Pile at CPCC and Emissions from Unloading 
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Figure 3-6 

Stacker Used at TXI for Unloading Clinker to Open Clinker Pile 
 

 
 
 
To set appropriate performance/emission standards and to search for improvements in the 
existing control technology, staff has conducted in depth research of technical papers, the 
EPA website and other sources, and consulted with various control technology vendors.  
This Chapter summarizes these findings on baghouse application, control technologies 
for open storage piles, conveyors, and fugitive emissions. 

Baghouse Applications 
� Inventory of Baghouses at CPCC and TXI Riverside Cement 

Almost all of the operations at CPCC and TXI are enclosed and vented to baghouses.  
Table 3-2 provides an inventory of 237 baghouses at these two facilities.  The top 10 
largest baghouses at CPCC and TXI are the baghouses controlling emissions from kilns, 
clinker coolers, finish mills, and raw mills.  The baghouses are either reverse air clean or 
pulse jet.  The typical bag type are conventional woven fiberglass or Nomex for high 
temperature applications (425 F – 500 F), and polyester or Dacron for low temperature 
applications (200 F – 300 F).   
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Table 3-2 

Current Inventory of Baghouses 
 
California Portland Cement 

Source  No of 
Baghouses 

No of Bags for 
Each Baghouse 

Bag Type 

Kilns 2 2352 Fiberglass 
Clinker Coolers 2 1216 Nomex 
Finish Grinding 2 660 Polyester 

Raw Mat Grinding, Sacking 30 200-500 Polyester 
Kiln Feed, Product 

Handling 
34 100-200 1-Nomex, 33-

Polyester 
Rock Storage Area, Rock 

and Clinker Transfer 
55 <100 2-Nomex, 53-

Polyester 
Unknown 10 - - 

Total 135   
 
TXI Riverside Cement 

Source No of 
Baghouses 

No of Bags for 
Each Baghouse 

Bag Type 

Finish Mills – Gray Cement 3 1200-1700 Polyester 
Finish Mill – Gray Cement 
Raw Mill – White Cement 

2 700-900 Dacron 

Raw Mill - White Cement, 
Clinker Hopper 

2 600 GoreTex 

White Kilns/Clinker 
Coolers 

2 480 Fiberglass 

Feed Silos, Packing Area, 
Finish Mills 

6 200-500 Polyester, 
Dacron 

White Clinker Transfer 
Area 

16 100-200 Polyester, 
Dacron 

Rock Storage Area, Rock 
Silos, Clinker Silos, and 

Conveying System 

30 <100 GoreTex, 
Polyester, 
Dacron 

Unknown 41   
Total 102   

 
 
� Historical AQMD Source Tests for Kilns and Clinker Coolers from 1991 - 1999 

AQMD has source tested the kiln and clinker baghouses at CPCC and TXI from 1991-
1999.   Attachment E provides information on the annual test results of the kiln and 
clinker baghouses at CPCC (Table E-1) and TXI Riverside Cement (Table E-2).  These 
source tests were conducted using AQMD Source Test Method 5.1, 5.2, 5.3, and EPA 
Method 201A.  Table 3-3 summarizes the average and the lowest achieved level for PM 
based on the information in Attachment E.   
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Table 3-3 

Source Test Results for Kilns and Clinker Coolers 
 
At CPCC from 1991 to 1999 

 Source PM Level 
0.01 gr/dscf Average of 10 tests Kiln 
0.26 lb/ton clinker 
0.01 gr/dscf Average of 8 tests Clinker Cooler 
0.07 lb/ton clinker 

Best Achieved Levels (96, 95, 93, 91 Tests) Clinker Cooler 0.003 – 0.004 gr/dscf 
Best Achieved Levels (95, 93, 91 Tests) Kiln 0.003 - 0.005 gr/dscf 

 
At TXI from 1991 to 1994 

 Source PM Level 
0.02 gr/dscf Average of 6 tests Kiln/Clinker Cooler 
0.55 lb/ton clinker 

Best Achieved Level  (93 Test) Kiln/Clinker Cooler 0.0055 gr/dscf 
 
 

� The Most Recent AQMD Source Tests for Kilns, Clinker Coolers and Finish 
Mills at CPCC and TXI in 2005 

On May 25th and June 9th, 2005, to gather additional information for PR1156, AQMD 
source testing team source tested the kiln and clinker cooler baghouses at CPCC under 
two conditions 1) Under normal operating condition where the kilns were operated with 
the waste heat boilers on line to recover heat from the exhaust gases, and 2)under a 
unique condition where the kilns were operated without the waste heat boilers. 

The results of the most recent source tests are presented in Table 3-4, and the detail 
source test reports are included in Attachment H. 

 
Table 3-4 

Most Recent 2005 AQMD Source Test Results at CPCC 
 

Source  PM Level 
0.0036 gr/dscf (Run #1) Kiln at Normal Operating Conditions Operating With 

Waste Heat Boiler (Tested on June 9th) 0.0049 gr/dscf (Run #2) 
0.0065 gr/dscf (Run #1) Kiln at Normal Operating Conditions Operating Without 

Waste Heat Boiler (Tested on May 25th) 0.0074 gr/dscf (Run #2) 

 

On June 2nd and June 7th, 2005, AQMD staff also source tested the white kiln/clinker 
cooler baghouse at TXI and the grey mill air separator.  The results of the most recent 
source tests are presented in Table 3-5. 
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Table 3-5 
Most Recent 2005 AQMD Source Test Results at TXI  

 

Source  PM Level 
0.0037 gr/dscf (Run #1) Kiln/Clinker Cooler at Normal Operating Conditions 

(Tested on June 2nd) 0.0063 gr/dscf (Run #2) 
0.0027 gr/dscf (Run #1) Finishing Mill #2 Air Separator at Normal Operating 

Conditions (Tested on June 7th) Run #2 was not valid due to 
cyclonic flow conditions 

 

The most recent 2005 AQMD source test results at CPCC and TXI show that a level of 
0.01 gr/dscf or less are achieved-in-practice, even with conventional filter technology.  
These most recent test results are supported by the test results from U.S. EPA discussed 
below. 

 

 

� The Most Recent Source Tests for Kilns, Clinker Coolers and Finish Mills 
Conducted by CPCC and TXI in 2005 

CPCC and TXI also conducted its own source testing in 2005 for their kilns’, raw mills’ 
and finish mills’ baghouses in April 2005 

In April 2005, CPCC tested a finish mill’s baghouse equipped with non-coated normal 
polyester bags and a finish mill’s baghouse equipped with coated bags using SCAQMD 
Method 5.2 and 5.3.  Total particulate matter, including front-half and back-half, from 
baghouse with coated bags were measured at 0.0075 gr/dcsf - 0.01 gr/dscf and for non-
coated bags were measured at 0.018 – 0.02 gr/dcsf.   The CPCC’s test results 
demonstrated that the proposed level of 0.01 gr/dscf was achieved-in-practice with coated 
filter bags, and coated filter bags were capable of reducing particulate emissions by 50% 
compared to non-coated filter bags. 8 

 

In May 2005, TXI tested its kiln/clinker cooler baghouse using EPA Method 5D.  Total 
particulate matter, including front-half and back-half, from its baghouse was measured at 
0.00372 gr/dcsf.  In addition, TXI also tested a finish mill baghouse for grey clinker, and 
a raw mill baghouse using SCAQMD Method 5.2.  The total particulate matter, including 
front-half and back-half, from its grey finish mill baghouse was at 0.000526 gr/dcsf and 
from its white raw mill baghouse aws 0.00268 gr/dscf. The TXI’s test results again 
demonstrated that the proposed level of 0.01 grain/dscf was achieved-in-practice. 9 

   

                                                           
8 Test Report for Particulate Matter Testing at Dust Collectors D4-1 and D4-2 at California Portland 
Cement Company Colton Plant, Delta Air Quality Services, Inc., July 2005, Report No. R044367. 

9 TXI Crestmore Facility – Rule 1156 PM Testing, URS, June 2, 2005, Project No. 29869550.00001.  
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� U.S. EPA (EPA) Source Tests Underlying EPA AP-42 Emission Factors 
 
The EPA has used a number of source test results at cement manufacturing facilities to 
develop AP-42 emission factors, documented in Chapter 11.6 and 11.12 of AP-42, for 
kilns, primary crushers, secondary crushers and screens, raw mills, finish mills and 
related equipment vented to baghouses.  Attachment F provides information on these test 
results.  The tests were conducted based on EPA Source Test Method 5 and 201A.  Table 
3-6 summarizes the level of PM measured in these source tests and demonstrates that the 
level of 0.01 gr/dscf can be achieved even with conventional filter technology.  

 
Table 3-6 

Source Test Results Underlying EPA AP-42 Emission Factors 
 

Source AP-42 PM Emission 
Factor (lbs/ton) 

PM Level (gr/dscf) 

Kilns 0.03 (lbs/ton clinker) 0.002 
Kilns 0.07 (lbs/ton clinker) 0.005 

Raw mill 0.012 0.004 
Raw mill feed belt 0.0031 0.0025 

Raw mill weight hopper 0.019 0.015 
Raw mill air separator 0.032 0.025 

Finish mill  0.008 0.003 
Finish mill feed belt 0.0024 0.0057 

Finish mill weight hopper 0.0094 0.013 
Finish mill air separator 0.028 0.025 

Primary crushing 0.001 0.001 
Primary screening 0.00022 0.0002 

Secondary crushing/ screening 0.00031 0.0006 
Limestone transfer 0.000029 0.0016 

 
 
� U.S. EPA (EPA) Environmental Technology Verification Program and Vendor 

Information 
 
The EPA conducts an Environmental Technology Verification (ETV) program for 
baghouse filtration products.  Vendors submit samples of their product to EPA for 
testing.  After EPA verifies the performance of these samples, they issue the vendors a 
verification report which becomes a valuable marketing tool for the vendors and a useful 
resource for users.  Verification reports can be downloaded from EPA website, 
www.epa.gov.   Since 2001, EPA has verified a total of 11 baghouse filtration products 
supplied by the vendors in Table 3-7. 
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Table 3-7 
High Efficiency Filtration Products 

 
Air Purator Corporation Albany International 
BASF Corporation BHA Group, Inc. 
BWF America, Inc. Inspec Fibres 
Menardi-Criswell Polymer Group, Inc 
Standard Filter Corp. Tetratec 
W.L. Gore  

  
 
Staff has contacted all the above vendors and received feedback from the vendors listed 
in Table 3-8.  Table 3-8 lists the performance standards achieved and verified by EPA for 
the high efficiency filters. 

 
Table 3-8 

Emission Levels Reported Through EPA Verification Process 
 

Vendor PM10 or PM Performance Standard 
(grain/dscf) 

W.L. Gore 0.004 
Menardi-Criswell 0.001 
BHA Group, Inc 0.0005 
BWF America, Inc 0.0004 
Air Purator Corp. 0.0003 
Tetratec/Donalson 0.001 

 
In general, conventional filter media includes woven filter bags (fiberglass, polyester) 
that are used in reverse-air baghouses, and felt filter bags that are used in pulse jet 
baghouses.  Using conventional filter media, filtration occurs as a result of 1) the 
formation of a primary dustcake (initial layer of dust) on the surface of the filters; and 2) 
the accumulation of dust particles within the depth of dustcake layer.  The conventional 
filter media acts solely as a support for the primary dustcake layer.  The primary 
dustcake, however, is usually lost during the cleaning cycle and must be reestablished.  
Without the presence of the primary dustcake, dust particles will bleed through the 
conventional filters during the cleaning cycle resulting in intermittent emissions called 
“puffing”. 
 
High efficiency filters act on the concept of surface filtration, which include expanded 
polytetrafluoroethylene (ePTFE) membranes, or PTFE finishes, bonded to the surface of 
conventional media.  The ePTFE membranes or finishes can be bonded on either woven 
fiberglass, or woven fabrics, or felts.   This layer of membrane reduces the need for 
primary dustcake and thus eliminates intermittent “puffing” emissions.  The collecting 
efficiency of conventional fiberglass filter is about 99.9%, and 99.993% for fiberglass 
conventional filter coated with ePTFE.  (Polizzi, 1999; Polizzi, 2001; Martin, 2004; 
Laskaris, 2002). 
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The significance in emission reductions achieved by switching from conventional filters 
to high efficiency filters is shown in Table 3-9 assuming that currently all process 
equipment at CPCC and TXI are vented to baghouses equipped with conventional filters 
to achieve 99.9% control which results in 1 tpd emissions.  By retrofitting with high 
efficiency filters to achieve 99.95% efficiency, CPCC and TXI can significantly reduce 
their facility emissions to 0.5 tpd (50% reduction); and with 99.993% control efficiency, 
they can lower their emissions to 0.07 tpd (93% reduction). 
 

Table 3-9 
Collecting Efficiency Versus Emission Reduction 

 
 Control Efficiency PM Emissions (tpd) 

Conventional Filter 99.9% (note) 1 (note) 
High Efficiency Filter 99.95% 0.5 (50% reduction) 
High Efficiency Filter 99.993% 0.07 (93% reduction) 

Note:  The 99.9% efficiency is a high end estimate for conventional filters.  Staff estimated that the use of 
conventional filters at CPCC and TXI has control efficiency ranges from 95% to 99%, and the use of future 
high efficiency filters will have a control efficiency of 99.5%.  See Table 2-1 and 2-2 

 
 
� Other Technical Information 
 
Other valuable information related to baghouse performance is listed below: 

 
• The opacity limit of 5% to 10% is specified in operating permits for many cement 

facilities in California and other states such as Iowa, Indiana and South Dakota. 
 

• The opacity limit of 10% is currently required by NESHAP for cement industry 
and others 10. 
 

• The U.S. EPA BACT/LAER Clearinghouse and Facility Permits of cement 
manufacturing facilities in the nation contains numerous information for retrofit 
and new equipment operated at cement manufacturing facilities. 

 
The proposed standard of 0.01 grain/dscf was already applied to equipment 
vented to baghouses located at: 
 
 Lone Star Industries in Indiana in April 1999; 
 GCC Dacotah in South Dakota in April 2003, including front and back half;  
 Lehigh Cement in Madison Iowa in December 2003, including front and back; 

                                                           
10 The U.S. EPA 40 CFR Part 63, Subpart LLL, National Emission Standards for Hazardous Air Pollutants 
From the Portland Cement Manufacturing Industry, adopted June 14, 1999 requires 10% opacity from any 
clinker coolers, raw mills, finish mills, raw material dryers and material handling points and 20% opacity 
from any kilns (Table 1 of §63.1342).  In addition, the U.S. EPA 40 CFR Part 60, Subpart OOO, Standards 
of Performance for Nonmetallic Mineral Processing Plants, adopted August 1, 1985 requires 7% - 10% 
opacity from any transfer point on belt conveyors (§60.672 (a)(2) and (b)) located in any affected facilities 
that commences construction, reconstruction, or modification after August 31, 1983.  
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 Lehigh Cement in Maryland, in June 2000; and 
 North Texas Cement in Texas in March 1999. 

 
The 5% - 10% opacity standard was already specified for equipment vented to 
baghouses including rock crushing, screening, conveying, and storage equipment 
that are vented to baghouses.  Following are a few examples: 

 
 Hanson Permanente Cement, located in Cupertino county, Bay Area of 

California is subject to 10% opacity limit for rock plant coarse crushers, 
screens, conveyors, and other equipment such as clinker conveyors, clinker 
storage area and related equipment, mills, gypsum loading area. 

 
 Lone Star Industries in Indiana is subject to 10% opacity for all material 

sizing and transfer equipment, and secondary crushers.  
 
 Lehigh Cement Company in Iowa is subject to 5% opacity for their feed 

bucket elevator and other equipment such as clinker silo and conveyors and 
material handling. 

 
 North Texas Cement Company in Grayson, Texas is subject to 10% opacity 

for all quarry belt drop points and crusher, and 5% opacity for raw material 
storages and conveyors. 

 
• The European Commission for cement industry in Europe has specified a Best 

Available Control Standard of 0.008 gr/dscf - 0.012 gr/dcsf of dust for any 
existing or new equipment (European Commision, 1999) 
 

• The Pollution Prevention Directorate Environment Canada preliminarily 
recommended a standard of 0.006 grain/dscf or 0.08 lb PM per ton clinker for 
kilns and 10% opacity for all existing or new operations (Canada, 2004) 
 

• Operating data at several cement manufacturing plants show emissions of less 
than 0.005 grain/dscf such as a cement kiln at Wietersdorf in Austria that 
achieved from 4 - 7 mg/Nm3 dry 11 (Grabmeyer, 2001), cement kiln at Lafarge 
Martres, Ciments d’Origny, Cimpor Souselas, Juracime Cement achieved <10 
mg/Nm3 (Laskaris, 2002) 

 
� Continuous Opacity Monitoring System (COMS) and Bag Leak Detection 

System (BLDS), and Operation & Maintenance Procedures for Baghouses 
 
After the January 2005 Public Workshop, staff received several comments from the 
public and baghouse vendors regarding the monitoring requirements for baghouses.  
Specifically, recommendations were made to include O&M procedure for baghouses to 
ensure that the performance of the baghouses proven at the time of testing is maintained 
continuously.  An O&M procedure contains many technical requirements that need to be 
                                                           
11 Conversion 1mg/Nm3 = 0.0004 grain/dscf. 
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reviewed and approved by staff which is required by the U.S. EPA under 40 CFR Part 63, 
Subpart LLL, §63.1350. 12  The two facilities in the District, CPCC and TXI, have 
operated their plants under adequate O&M procedures for many years, therefore PR1156 
does not recommend a review/approval process for these O&M procedures.  
 
Baghouse manufacturers highly recommended staff to include a requirement for 
BLDS/COMS.  Having a BLDS or a COMS will benefit the industry significantly 
because they will be able to predict and detect bag failure before it occurs and before the 
facility violates the opacity standard of 10%.  This requirement is required by the U.S. 
EPA under MACT Standard, 40 CFR Part 63, Subpart LLL and Subpart X.  CPCC 
reported that they were experimenting with 2 BLDSs for their kiln baghouses supplied by 
BHA for a period of at least 6 months. 
 
� Staff’s Recommended Performance Standards for Baghouse Applications 
 
After reviewing all of the above information, staff believes that there are many 
improvements in the filtration products which can help to increase the collection 
efficiency of a baghouse to as high as 99.99% and lower the outlet concentration of a 
baghouse to 0.0003 gr/dscf or less.  To allow for some operational flexibility, however, 
staff recommends the following performance standards for PR 1156: 
 

• For kilns and clinker coolers: 
� An outlet emission level of 0.01 gr/dcsf for existing kilns and clinker coolers 

and 0.005 gr/dcsf for new kilns and clinker coolers. 
 
• For other processes vented to baghouses: 
� An outlet emission level of 0.01 gr/dscf for existing equipment and 0.005 

gr/dscf for new equipment. 
• For hood and ventilation system: 
� Meet the requirements specified in U.S. Industrial Ventilation Handbook 

(Martin, 1998) (Industrial, 1986) 
 

• A 10% opacity level for all equipment operating with baghouses. 

Open Storage Piles & Conveying System 
Emissions from open storage piles or open conveying systems are affected by many 
factors such as material type, size and characteristics, moisture content, process 
throughput, operating practices, topographical and climatic factors.  
 
Wet suppression, either by the application of water, chemicals and/or foam watering is 
currently used at the facilities.  Wet suppression if properly applied, can be quite 
effective.  There are number of factors, however, that may impact the effectiveness of 
wet suppression.  For example, the control effectiveness of wet suppression (i.e. as long 
                                                           
12 MACT Standard, 40CFR Part 63, Subpart LLL, National Emission Standards for Hazardous Air 
Pollutants from the Portland Manufacturing Industry, adopted in June 14, 1999. 
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as surface moisture is high enough to cause the fines to adhere to the larger rock 
particles) depends upon variables that are changeable such as local climate conditions 
and source properties, or variables that are not easy to verify such as frequency of 
applying wet suppression, or operator practices.  Wet suppression is especially useful in 
reducing the emissions that cannot be contained such as emissions from vehicle traffic on 
unpaved roads and re-entrainment.  Even with these fugitive emissions, wet suppression 
typically has only a temporary effect, and must be reapplied to maintain its effectiveness. 
 
Enclosing open piles and conveying system blocks the wind and provides permanent 
control and containment.  Its control efficiency is guaranteed, easy to verify, and does not 
depend on factors such as climate conditions and operator practices.  Coupling the 
enclosure with wet suppression by spraying at the opening of the enclosure eliminates 
nearly 95% of the emissions. 
 
Enclosed conveying system and domes for raw materials and products are installed and 
maintained at many cement manufacturing facilities in California such as: 
 
• California Portland Cement in Mojave, Kern County, has a limestone enclosed 

storage and reclaim system; 
 
• Lehigh Southwest Cement in Tehachapi, Kern County, has a covered quarry 

conveying system vented to baghouses and an enclosed storage area for a 5-acre of 
raw materials; 

 
• National Cement in Kern County has 2.5 miles of covered conveyors and enclosed 

storage area for raw materials and products (Figure 3-6);  
 
• Southdown California Cement (CEMEX) in Victorville has a primary crusher 

enclosed and vented to baghouse, and a permit to construct to have outside conveyors 
covered and enclosed storage area (Figure 3-7); 

 
• TXI-Riverside Cement at Oro Grande has a Mojave AQMD Permit to Construct to 

have all conveyors transporting materials from quarry to crushers enclosed; and 
informed staff that all process equipment and storage piles shall be enclosed at Oro 
Grande except the quarry; 

 
• In addition, Rule 1158 adopted in 1999, has required enclosed storage and enclosed 

conveying system for facilities that handle and use coke, coal and sulfur in the Basin.   
 

The 1999 staff report for Rule 1158 cited several dome vendors such as Dome Systems, 
Plas-Steel, and Klimke & Wright LTD.  Staff has contacted four additional representative 
vendors who manufacture and supply concrete, steel or aluminum domes for cement 
manufacturing facilities.  Their applications are summarized in Table 3-10 and can be 
found in more detail from their websites. 
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Many vendors currently provide enclosed conveyors to cement industry.  The staff report 
for Rule 1158 cited several vendors who supply total enclosed conveyors.  13   Staff has 
contacted three additional vendors for quotes including Fiberdome; Mertec Engineering 
which represents Cambelt International Corporation, Kollman, and ASGCO; and Applied 
Conveyor Technology which represents Martin Engineering.  

 
Table 3-10 

Dome Application for Open Storage Piles 
 
Vendor Dome Application 
Dometec 

 
• Clinker concrete dome for Ash Grove Cement in Arkansas; 
• Clinker concrete dome for Essroc Materials in Michigan; 
• Gypsum, fly ash, and many cement storage domes. 

Temcor 
 
 

• Limestone aluminum storage dome for California Portland 
Cement in Mojave California; 

• Limestone and cement dome for Lehigh Portland Cement and 
St. Lawrence Cement in Maryland; 

• Sand dome for Junction City in Georgia; and 
• Many other coal and cement storage domes 

Consevatek 
 

• Cement and limestone aluminum domes for cement plants in 
Texas and Kansas. 

Geometrica 
 
 

• Clinker dome in Canada; 
• Gravel and copper ore domes in Mexico and Chile; 
• Coal and limestone aluminum and steel domes in Taiwan, 

Thailand, Chile and Mexico. 

 

Figure 3-8 to Figure 3-13 are copied from the vendor’s webpage that staff contacted for 
information. 
 

                                                           
13 These vendors supplied 1600 ft covered conveying system for Metropolitan Stevedore, 300 ft covered 
conveying system for Aimcor, 390 ft covered conveying system for ARCO, 755 ft covered conveying 
system for Aimcor Main Barn, 1230 ft covered conveying system for ARCO Great Lake, 830 ft covered 
conveying system for Oxbow, and 875 ft covered conveying system for Chevron. 
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Figure 3-6 

Building Enclosure at National Cement in Kern County 
 

 
 
 
 

Figure 3-7 
Construction of Total Enclosure for Clinker Storage at CEMEX in Victoville 
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Figure 3-8 

Emissions from Unloading of Materials to Open Stockpile from Stacker 

 
Note:  Picture taken from web page of www.geometrica.com 

 
 

Figure 3-9 
Reduced Emissions from Unloading of Coal Inside A Dome Structure 

 
Note:  Picture taken from web page of www.geometrica.com 
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Figure 3-10 

374 Ft Diameter Raw Material Storage Dome at  
Lehigh Portland Cement in Maryland 

 

 
   Note:  Picture taken from web page of www.temcor.com 

 
Figure 3-11 

335 Ft Limestone Storage Dome at C.B.R. Cement, Monolith in California 
 

 
Note:  Picture taken from web page of www.temcor.com 
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Figure 3-12 
144 m Diameter Coal Storage Domes in Taiwan 

 

 
 

Note:  Picture taken from web page of www.geometrica.com 
 
 

Figure 3-13 
Total Enclosed Belt Conveyor Reducing Carry Back Emissions 

 
Note:  Picture taken from web page of Cambelt International Corporation www.cambelt.com 
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As demonstrated above, enclosed storage piles and conveying systems are achieved-in-
practice and while they provide the best control and containment of fugitive dust 
emissions, the costs of constructing such system for all open piles and conveyors can be 
quite high.  Utilizing other techniques such as three-sided enclosures in combination with 
wet suppression and tarping can provide less costly alternatives for an effective dust 
program.  Considering the cost of various control strategies, staff modified its original 
proposal requiring total enclosures for all existing storage piles as followed: 

• Covered existing conveyors; 

• Tarp inactive open storage piles; 

• Enclosed clinkerstorage piles when the total area of clinker storage is more than 2 
acres or when the loading/unloading rates are more than 80,000 tons per month 
average; 

• For the remaining less active open piles, use chemical wet suppression, a three sided 
enclosure with at least 2-ft of freeboard, three sided enclosure with roof, or tarps.   

Other Control Technologies for Fugitive Emissions 
In addition to baghouses, tarps, chemical suppressants etc. described above may be used 
in order to meet the requirements of PR1156. 
 
In addition, the technical handbook (Martin, 1998), OSHA Guidelines (OSHA, 1987), 
and the staff reports for AQMD Rule 403, Rule 1158, and Rule 1157 discuss many other 
control measures for fugitive emissions such as rumble grates, wheel washers, conveyor 
skirting, dust curtains, transferring chutes, use of shrouds or enclosures for crushers, 
screens, bucket elevators, feeders, screw conveyors, pneumatic conveyors, dryers, road 
paving, reducing traffic speed and volume that may be used, as necessary. 
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Chapter 4 - Proposed Rule Requirements 
 
The purpose of PR 1156 is to reduce PM emissions from all operations at the cement 
manufacturing facilities, including primary crushing, raw material storage, and conveying 
systems, but excluding the equipment and operations subject to Rules 1157 and 1158.  
The following is a summary of the proposed requirements.  

Performance Standards 
PR 1156 requires the following emission standards and performance standards: 

 
Visible Emissions 
� No visible emission exceeding 10% opacity shall be generated from any 

operation, except open storage piles, paved and unpaved roads; 
� No visible emissions exceeding 20% for open piles, paved and unpaved roads; 
� No 5 consecutive visible emissions more than 50% opacity for open piles, paved 

and unpaved roads; and 
� No dust plume exceeding 100 feet in any direction from any operations 
 
Kilns and Clinker Coolers 
� Achieve 0.01 grain/dscf measured at outlet of baghouse for existing equipment  
� Achieve BACT at no lower than 0.005 grain/dscf for new equipment 
 
Loading, Unloading, and Transferring 
� For equipment vented to baghouses, meet 0.01 grain/dscf outlet concentration for 

existing equipment and BACT at no lower than 0.005 grain/dscf for new 
equipment 

� Enclose loading and unloading operations and vent to baghouses 
� Cover conveyors and enclose transfer points and vent to baghouses 
� Use chemical dust suppressant as needed 

 
Crushing, Screening, and Milling 
� For equipment vented to baghouses, meet 0.01 grain/dscf outlet concentration for 

existing equipment and BACT at no lower than 0.005 grain/dscf for new 
equipment 

� For a crusher installed prior to rule adoption date, in lieu of a solid enclosure 
vented to baghouse, may use wind fence and wet suppression system 

� Use chemical dust suppressant system as needed 
 
Material Storage 
� Existing silos, hoppers, bins, underground storage, and enclosed storage vented to 

baghouses must continue be stored that way.  
� For equipment vented to baghouses, meet 0.01 grain/dscf outlet concentration for 

existing equipment and BACT at no lower than 0.005 grain/dscf for new 
equipment 
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� Enclose clinkerstorage piles when the total storage area occupies more than 4 
acres, cumulatively, or when the 12-month rolling average loading/unloading 
rates of clinker are more than 80,000 tons per month 

� For other open piles: a) Use chemical dust suppressant to stabilize the surface, 
reapply after loading and unloading, or b) Install a three-sided enclosure with or 
without roof and stabilize the open-sided area, or c) Use tarps and stabilize the 
actively disturbed areas. 

 
Air Pollution Control Device – For Other Baghouses Excluding Kilns and Clinker 
Cooler’s Baghouses. 
� Meet 0.01 grain/dscf outlet concentration for existing equipment and BACT at no 

lower than 0.005 grain/dscf for new equipment, and 
� Meet minimum duct design velocity in fpm specified in Industrial Ventilation 

Handbook. 
 
Internal Roads & Trackout 
� Use chemical dust suppressant to stabilize the surface, and enforce speed limit 
� Pave 0.25 miles of roads leading to public roads 
� Cover all open-bed truck loads before leaving facility, or use at least 6 inches of 

freeboard 
� Distribute “Fugitive Dust Advisory” information to truck companies  

Monitoring, Recordkeeping, Reporting & Source Testing Requirements 
� Require the operator to monitor, record and report (MRR)  pertinent operating 

parameters of control devices such as pressure drop across the baghouses and flue gas 
flow rates to assure continuous compliance with the emission rates, or observe visible 
emissions following EPA Method 22, or estimate opacity following EPA Method 9 at 
appropriate frequency.    

 
� Require continuous opacity monitor (COMS) or bag leak detection system (BLDS) 

for top process particulate emitters that contribute about 60% of overall facility 
particulate emissions, and for new baghouses rating equal to or more than 10,000 
actual cubic feet per minute. 

 
� Require the operator to conduct source testing annually for kilns and clinker coolers; 

and every 5 years for other top process particulate emitters.  Frequency of source 
testing is reduced for good performers and the facility that uses EPA verified bag 
filtration products. 

 
� Require the operator to use AQMD or EPA Source Test Methods.  EPA Opacity Test 

Method 9 and AQMD Opacity Test Method 9B shall be used to determine opacity, 
and EPA Method 22 shall be used to detect visible emissions. 

 
� Require the operator to develop and follow Operational and Maintenance Procedures 

for baghouses and internal roadways and areas. 
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Chapter 5 – Cost Effectiveness Analysis 
 
General Equations   

 
Staff has estimated draft cost effectiveness for PR 1156 based on the following general 
equations.   
 
The Present Worth Value (PWV) is calculated using the following equation: 
 

PWV = C + (CF1 x A) – (CF1 x S) + Sum (CF2, i x Fi) 
 
Where: 
 
PWV = Present Worth Value, $ 
C = Capital Cost, $ 
A = Annual Cost, $/year 
S = Annual Savings, $/year 
F = Future Cost in Year ith, $ 
i = Year ith  
 
CF1 = Conversion Factor from Annual Cost to Present Worth Value 
 = 22.62 for all annual costs occurred during a 60-year period 
 = 15.62 for all annual costs occurred during a 15-year period 
 
CF2, i = Conversion Factor from Future Cost to Present Worth Value 

for Year ith 
 = 0.8219 for any replacement occurred in the 5th year 
 = 0.6756 for any replacement occurred in the 10th year 
 = 0.5553 for any replacement occurred in the 15th year 
 = 0.4564 for any replacement occurred in the 20th year 

 
The Cost Effectiveness (CE) is calculated using the following equation: 
 

CE = 
E

PWV  

Where: 
 
CE = Cost Effectiveness, $/ton PM reduced 
PWV = Present Worth Value, $ 
E = PM Emission Reduction in total operation years of control 

equipment, ton PM 
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General Cost Information   
  
Table 5-1 provides cost information provided by CPCC, TXI, and vendors or documented 
in technical papers and staff reports of Rule 1158 and 1157 that staff has used in the cost 
analysis of this Staff Report and Socioeconomic analysis. 

Table 5-1 
Component Cost Information 

 
Filtration Bag  

 Conventional Bag High Efficiency Bag 
Fiberglass (Kiln Baghouse) $90 - $114  per bag $250 - $297 per bag 

Nomex $9 - $28 per bag $29 - $51 per bag 
Polyester $6 - $23 per bag $18 - $69 per bag 

Monitoring and Source Testing 

Continuous Emission Monitor (CEMS) $86,000 per monitor 
Continuous Opacity  Monitor (COMS) $20,000 - $25,000 per monitor 
Bag Leak Detection System (BLDS) $5,000 - $9,000 per monitor 

Strip Chart Recorder $1,000 - $3,000 per recorder 
Source Testing $3,000 (simultaneous) - $5,000 (sequential) 

Primary Crusher 

Three-Sided Wind Fences & Wet Suppression  $156,000  
Baghouse, Solid Enclosure, and New Crusher $900,000 

Transfer Point and Conveyor 

Covered Conveyor $200 per foot 
Enclosed Conveyor $1,000 per foot 

Control Application for Open Storage Pile 

Chemical Dust Suppressant $0.02 per square feet 
Water $4 per 1000 gallons 

Wind Fence $15 per square feet 
Tarp $9 per square feet 

Dome or Building $30 - $37 per square feet 
Control Application for Fugitive Dust 

Additional Cost for Chemical Dust 
Suppressant to Comply with PR1156 

$11,000 per year 

Additional Cost for Street Sweeping and 
Facility CleanUp to Comply with PR1156 

$200,000 per year 

Note:  References to these cost information are provided in the detail section of this chapter.  In a refined 
analysis, Socioeconomic staff also uses a cost of $150,000 to purchase a new sweeper, an annual operating 
cost of $100,000 per year for sweeper, and a cost of $63,000 for installing a 8 ft-16 ft three-sided concrete 
structure. 
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Overall PR1156 Cost Effectiveness Analysis   
 
To estimate the cost effectiveness of the entire PR1156, staff has analyzed the following 
four scenarios which contain the control options in PR1156 that could be used by the 
facilities to reduce emissions.  The control options for Case #1, #2, #3, and #4 and the 
emissions reductions in these four scenarios are described below. 
 
Case #1 
 Control Options 

 Windscreen with wet suppression for primary crusher 
 Covered conveyors and enclosed transfer points 
 High efficiency baghouse filters 
 COMS for kiln baghouses 
 BLDS for other 31 baghouses venting top emitters 
 Two 1-acre domes for piles  
 Chemical dust suppressants on other dozen open piles at these two facilities 
 Additional internal street sweeping and house cleaning activities 

 
Emission Reductions 

 2 tons per day, the total emission reductions that could be achieved with 
PR1156 as shown in Table 2-1 

 
Case #2 

Control Options 
 Windscreen with wet suppression for primary crusher 
 Covered conveyors and enclosed transfer points 
 High efficiency baghouse filters 
 COMS for kiln baghouses 
 BLDS for other 31 baghouses venting top emitters 
 Two 1-acre domes for piles  
 Chemical dust suppressants on other dozen open piles at these two facilities 
 Additional internal street sweeping and house cleaning activities 

 
Emission Reductions 

 1 ton per day, the emission reductions that could be achieved for process 
equipment and open piles as shown in Table 2-1, assuming that no 
additional emission reductions would be achieved from vehicle traffic. 

 
Case #3 

Control Options 
 Windscreen with wet suppression for primary crusher 
 Covered conveyors and enclosed transfer points 
 High efficiency baghouse filters 
 COMS for kiln baghouses 
 BLDS for other 31 baghouses venting top emitters 
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 Two 1-acre domes for piles 
 Chemical dust suppressants on other dozen open piles at these two facilities 
 Additional internal street sweeping and house cleaning activities 

 
Emission Reductions 

 0.5 tons per day, the emission reductions that could be achieved for process 
equipment including kilns and clinker coolers only, as shown in Table 2-1, 
assuming that no additional emission reductions would be achieved from 
open piles and vehicle traffic. 

 
Case #4  

Control Options 
 Solid enclosure with baghouse and a new rock crusher at CPCC 
 Covered conveyors and enclosed transfer points 
 New kiln baghouses at CPCC and TXI and high efficiency filters 
 High efficiency filters at all other 31 baghouses at TXI and CPCC 
 CEMS for all 35 baghouses venting top emitters at CPCC and TXI 
 Fifteen 1-acre domes to enclose all material storage piles  
 Additional internal street sweeping and house cleaning activities 

 
Emission Reductions 

 2 tons per day, the total emission reductions that could be achieved with 
PR1156 as shown in Table 2-1 

 
Case #4 reflects an extreme most stringent control option that could occur, however the 
probability that it would occur in the future is much lower than Case #1 to Case #3 because 
of the high upfront capital costs. 
 
Table 5-2 summarizes the assumptions used for cost estimates in all four cases.  Table 5-3 
provides the overall capital costs, annual operating costs and present worth values for Case 
#1 – Case #4.  Table 5-4 provides the overall costs and cost effectiveness associated with 
all 4 cases.  And the conclusion on cost effectiveness of PR1156 based on this exercise is 
summarized below. 
 
 
Conclusion --- Overall Cost Effectiveness for the entire Proposed Rule 1156 
 
The overall cost effectiveness for PR1156 varies from $1,000 to $4,000 per ton for Case 
#1 to Case #3 with annualized costs under $1 million for two facilities CPCC and TXI 
combined.  With the most aggressive control options as in Case #4, the cost effectiveness is 
$6,000 per ton with combined annualized costs of $ 2 million for TXI and CPCC. 
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Table 5-2 
 

Assumptions Used In PR1156 Cost Effectiveness Analysis 
 

Application Assumptions Used n Case #1, Case #2 and 
Case #3 for Cost Estimates 

Assumptions Used 
In Case #4 for Cost 

Estimates 

Bag replacement Bag replacement in all 135 baghouses at 
CPCC and costs of bag replacement are the 
same for TXI. 

Same as Case #1 – #3 

Source testing Two source tests per year at each facility Same as Case #1 – #3 

Monitoring COMS for kiln baghouses at CPCC and TXI 

BLDS for other top 31 emitters baghouses 

CEMS for 35 top 
emitters  

Transfer points & 
Conveyors 

10 enclosed transfer points at each facility 

800 ft covered/enclosed conveyors at CPCC 

500 ft enclosed conveyors at TXI 

Same as Case #1 – #3 

Primary crusher One three-sided wind fence structure with 
wet suppression at CPCC 

Solid enclosure, new 
baghouse and new 
rock crusher 

New kiln 
baghouses  

None 2 new baghouses at 
each facility 

Domes/Buildings 
for High Emissivity 
Piles 

One 1-acre dome at each facility  15 1-acre domes at 
both facility 

Chemical Dust 
Suppressant 

Addition chemical dust suppressant at 
$11,000 per year for each pile at TXI and 
CPCC to comply with PR1156 

Same as Case #1 – #3 

Facility Cleanup & 
Street Sweeping 

Additional facility cleanup and street 
sweeping at $200,000 per year at each 
facility to comply with PR1156 

Same as Case #1 – #3 
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Table 5-3 

 
Capital Costs, Annual Operating Costs and Presnt Worth Values for Two Facilities 

 
Application Capital Costs 

 ($) 

Annual Operating 
Costs ($) 

Present 
Worth Value 

($) 

Bag replacement $2.82 million high 
efficiency baghouses 

$2.82 million every 5 
years 

$9.83 million 

Source testing and 
monitoring 

$175,000 for testing ports 

$497,200 for COMS/BLDS 

$12,000 per  year for 
source testing 

$0.84 million 

Transfer points & 
Conveyors 

$1.6 million for 20 transfer 
points 

$1.3 million for 1,300 ft 
enclosed conveyors 

--- $2.90 million 

Primary crusher $156,000 with 
windscreen/wet system 

 $900,000 with solid 
enclosure, baghouse and 
new primary crusher 

--- $0.16 – $0.90 
million 

New kiln baghouses  $8.66 million for replacing 
2 kiln baghouses at TXI  

$21 million for replacing 2 
kiln baghouses at CPCC 

--- $8.66 million 
(TXI) & $21 

million 
(CPCC) 

Domes/Buildings  $ 2 million  for 1 acre 
dome 

Savings of $22,000 per 
year for water used as 
dust suppressant and 
$71,000 per year for 
fuel used to dry 
materials in case there 
is no enclosure 

$634,866 

Additional Chem Dust 
Suppressant for Open 
Piles To Comply with 
PR1156 

Not Applicable $11,000 per year $2.23 million 

Additional Facility 
Cleanup and Street 
Sweeping To Comply 
with PR1156 

Not Applicable $200,000 per year $3.12 million 
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Table 5-4 
Overall PR1156 Cost Effectiveness 

 
  Case 1 Case 2 Case 3 Case 4 

Primary Crusher Control Option 
Windscreen 

w Wet 
System 

Windscreen 
w Wet 
System 

Windscreen 
w Wet 
System 

Enclosure 
with Baghouse 

P WV 156,000 156,000 156,000 900,000 

Conveyors & Transfer Points Control Enclosed Enclosed Enclosed Enclosed 

 PWV 2,900,000 2,900,000 2,900,000 2,900,000 

Baghouse Control Option 
High 

Efficiency 
Filters 

High 
Efficiency 

Filters 

High 
Efficiency 

Filters 

New Kiln 
Baghouses, 

High 
Efficiency 

Filters 

PWV ($3 M Filter Replacement Every 5 Yrs) 9,830,000 9,830,000 9,830,000 39,490,000 

Source Testing & MonitoringOption 
4 COMS, 31 

BLDS 
4 COMS, 31 

BLDS 
4 COMS, 31 

BLDS 
35 CEMS 

PWV 859,640 859,640 859,640 3,673,440 

Storage Pile Control Option Two Domes Two Domes Two Domes 
15 (1-Acre) 

Domes 

PWV for Domes 634,866 634,866 634,866 4,761,495 

PWV for Chemical Dust Suppressant on Other 
Piles ($11 K per year for 25 years or $172 K 

PWV for 1-acre open pile.  Conservatively use 
$172 K as PWV for all other piles regardless of 

their areas.) 

2,233,660 2,233,660 2,233,660 0 

Miscellaneous (e.g. Facility Cleanup, Street 
Sweepers) 

        

PWV ($200 K per yr for 25 yrs) 3,124,400 3,124,400 3,124,400 3,124,400 

          
Overall PWV ($) (Note 1) 19,738,566 19,738,566 19,738,566 54,849,335 
Annualized Costs ($/yr) 868,497 868,497 868,497 2,413,371 

Emission Reduction (tpd) in 25 yrs (Note 2) 2 1 0.5 1 

RULE COST EFFECTIVENESS ($/TON) 1,082 2,163 4,326 6,011 

Note:  
1. There is no permit modification cost associated with replacing conventional filters with high efficiency 

filters.  The primary crusher and all conveyors that need to be covered or enclosed are under 1 permit 
application, the permit modification cost for primary crusher and enclosed/covered conveyors is Shedule 
C rate per Rule 301 at about $2,233.  The cost of COMS/BLDS evaluation if needed is about $2,217 per 
application or ($2,217 x 35 BLDS/COMS = $77,595).  These permitting costs associated with permit 
applications will not change the overall PWV of $19.74 million and the overall cost effectiveness 
estimated about $1,082 - $6,011 per ton in Table 5-4. 

2. The estimated emission reductions are presented in Table 2-1.  The estimated 2 tpd reduction in Case #1 
is for all process equipment, open piles and vehicle traffic.  The estimated 1 tpd emission reduction in 
Case #2 is for all process equipment and open piles.  The estimated 0.5 tpd emission reduction in Case #3 
is for process equipment only. 
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The write-up in the following twosections presents in detail the derivation of the cost data 
presented in Table 5-3 and Tale 5-4, support information, references, and staff discussion.   
 
The first section focuses in the control applications associated with process equipment, 
baghouses, covered conveyors, enclosed transfer points, primary crusher, monitoring and 
source testing applications; and the second section focuses in the control applications 
associated with open storage piles --- dome, wind fence, chemical dust suppressant, water 
and tarp. 
 
 
Control Applications for Process Equipment --- Baghouses, Covered 
Conveyors, Enclosed Transfer Points, Primary Crusher, Monitoring & 
Source Testing Applications 
 

Bag Replacement Costs 
 
Costs of conventional and high efficiency bags are presented in Table 5-1.  Costs for high 
efficiency filters are about 2 or 3 times higher than the costs for conventional filters.  
Responding to staff’s Survey in 2004, CPCC and TXI provided staff with a list of 
baghouses, types of bags, and bag sizes currently used at their facility.14  Various vendors, 
consultants, and U.S. EPA staff provided staff with quotes of conventional bags, high 
efficiency bags, continuous emission monitoring system (CEMS), continuous opacity 
monitoring system (COMS), bag leak detection system (BLDS), strip chart recorder, and 
source testing as listed in Table 5-1.15 
 
The cost increase to change from using conventional bags to high efficiency bags in all the 
baghouses at CPCC is estimated to be $1,408,772. 
 

For the cost analysis, since CPCC has more baghouses than TXI and their baghouses are 
generally larger in size, staff conservatively assumed that the costs to replace conventional 
bags at TXI with high efficiency filter bags were about the same as those at CPCC.  

The total costs for replacing baghouses would be: 
 
2 x $1,408,772 = $ 2, 817,544 
 

                                                           
14 TXI also provided staff with a package of information on their baghouses.  Overall, CPCC has more 
baghouses than TXI.  In addition, the information provided by CPCC was in electronic format, which was 
easier to use than TXI data.  Staff had used CPCC baghouse data (i.e. dimensions of bags, bag type) to get 
quotes from vendors on conventional bags and high efficiency bags.  

15 Bag costs were provided by Donalson-Tetratex, BWF, BHA, Menardi Criswell, W.L. Gore and ETS Inc.  
Bag costs vary with size and type of materials constructed.  Costs of monitoring devices were provided by 
U.S. EPA, FilterSense, Land Instruments International, Teledyne Monitor Labs, and Rosemount Analytical. 
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Assuming bag life is 5 years, the Present Worth Value (PWV) for replacing conventional 
bags with high efficiency bags every 5 years during a 25-year life of the baghouse would 
be: 

 
$2.8 M + 2.8 (0.8219+0.6756+0.5553+0.4564) = $2.8 + (2.8)(2.5) = $9.83 M  

 
However, recent source test conducted by AQMD and the impacted facilities indicate that 
with proper maintenance, existing baghouses equipped with conventional filters will be 
adequate to meet the proposed limit.  Therefore, the implementation costs in the area of 
baghouse replacement are expected to be significantly lower than the conservative 
estimates above. 

 
Source Testing Costs 

 
There are about 35 baghouses 16 that control emissions from the top emitters at these two 
facilities.  Assuming 2 source tests will be conducted per year, the source testing costs 
would be: 

 
$3,000 per test x 2 x 2 = $12,000 per year 

 
Assuming that testing ports must be installed at 35 baghouses at a cost of $5,000 per stack, 
the port installation costs would be: 

 
$5,000 x 35 = $175,000 

 
The Present Worth Value of source testing at these two facilities would become: 

 
$175,000 + ($12,000 x 15.62) = $362,440 

 
Monitoring Costs 

 
Assuming that COMS would be installed at the kiln baghouses and BLDS would be 
installed at other large baghouses at CPCC and TXI.  (CPCC already has COMS at the kiln 
baghouses) with additional installation costs about 10% monitor costs. 
 
The total PWV of adding monitoring and recording devices 
   

1.1 x (($25,000 x 2) + ($9,000 x 33) + ($3,000 x 35)) = $497,200  

                                                           
16 For CPCC, the 25 baghouses (10 pulse jet and 15 reverse air) controlling the top emitters which emit 80% 
of total process emissions are: 2 kiln baghouses, 2 clinker cooler baghouses, 2 raw mill baghouses, 6 raw mill 
air separator baghouses, 2 finish mill baghouses, 8 finish mill air separator baghouses, 1 raw material feed bin 
baghouse, and 2 baghouses venting the belt conveyors/bucket elevators to storage areas. 

For TXI, the 10 baghouses (8 pulse jet and 2 reverse air) controlling the top emitters are: 2 white kiln 
baghouses, 2 white raw mill baghouses, 1 baghouse venting white feed bucket elevators, and 5 baghouses 
venting the gray finish mills and air separators. 
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Cost Effectiveness for Bag Replacement  
 
Total Present Worth Value = $9.83 million + $362,440 + $497,200 

 
= $9.83 M (bags replacement) + $0.84 M (source testing and monitoring) 
= $10.69 M  

 
Assuming current baghouses have 95% control efficiency and future baghouses would have 
99.5% control efficiency, emission reductions would be 0.75 tpd PM.  The baghouses at 
CPCC and TXI were installed at different time frame, some are as old as 50-60 years, other 
are about 20-25 years old.  It is assumed that all baghouses at CPCC and TXI would last for 
another 25 years. 
 

Cost Effectiveness = $10.69 M / (0.75 tpd x 365 days/yr x 25 yrs) = $1,562 per ton 
 
Assuming current baghouses have 99% control efficiency and future baghouses would have 
99.5% control efficiency, emission reductions = 0.5 tpd PM 

 
Cost Effectiveness = $10.69 M / (0.5 tpd x 365 days/yr x 25 yrs) = $2,343 per ton 

 
Recent source test conducted by AQMD and the impacted facilities indicate that with 
proper maintenance, existing baghouses equipped with conventional filters may be 
sufficient to meet the proposed limit.  In this scenario, the cost effectiveness would only 
include source testing costs and monitoring costs and the cost effectiveness would be 
approximately  

 
Cost Effectiveness = ($497,200 + $362,440) / (0.5 tpd x 365 days/yr x 25 yrs) 

 = $188 per ton 
 
 

Enclosed Transfer Points and Covered Conveyors 
 
Cost information: 

$50,000 per transfer point (Rule 1158) 
$80,000 per transfer point (ACT Group Inc.) 
$1,000 per foot of conveyor (Rule 1158 --- this is a high estimate for “enclosed” 
conveyors.  Covered conveyors required by PR1156 cost about $200 per foot.) 

 
Assumption: 
� 10 open transfer points for CPCC (CPCC data, e-mail dated 10/29/04) 
� 10 open transfer points for TXI (TXI data, letter dated 11/8/04) 
� 800 ft existing open conveyors at CPCC (CPCC data, e-mail dated 10/29/04) 
� 500 ft existing open conveyors at TXI (TXI data, letter dated 11/8/04) 
 
PWV for enclosed transfer points = 20* $80,000 = $1.6 million 
PWV for enclosed conveyors = $1,000 x 1,300 = $1.3 million 
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Considering together with bag replacement costs, the overall cost effectiveness would vary 
between: 
 

($10.69 M + $1.6 M + $1.3 M ) / (0.75 tpd x 365 days/yr x 25 yrs) 
= $13.59 M / (0.75 x 365 x 25) = $1,986 per ton 
 
($13.57 M) / (0.5 tpd x 365 days/yr x 25 yrs) = $2,979 per ton 

 
  

Primary Crusher 
 
Costs of control equipment for primary crusher vary from $156,000 - $900,000: 
 
� CPCC estimated a total cost of $900,000 for installing a two sided solid enclosure with 

flaps for the primary crusher and venting the enclosure to a baghouse.  The costs of 
$900,000 include a cost of $200,000 for installing a two-sided solid enclosure with 
flaps, $200,000 for replacing crusher, and $500,000 for a baghouse. 

 
� CEMEX retrofitted its primary crusher with a two-sided solid enclosure with flaps on 

the remaining two open sided areas, and installed a wet suppression system with an 
overall cost of $500,000. 

 
� Dust Control Technology Inc. informed staff that the costs as installed for a system 

including 3-sided wind fences, 20-ft strip curtain, 60 dry fog nozzles, 1000 gallon air 
receiver was about $156,000 

 
Emissions from primary crusher at CPCC vary from 0.05 tpd – 0.3 tpd.  Further control 
efficiency for primary crusher at CPCC varies from 50% to 95%. 17  
 
Cost effectiveness for primary crusher alone vary from: 

 
$156,000 / (0.3 tpd x 50% reduction x 365 days/yr x 10 years) = $285 per ton 
$900,000 / (0.05 tpd x 95% reduction x 365 days/yr x 10 years) = $2,076 per ton 

 
Considering together with bag replacement costs, the overall cost effectiveness would be: 

 
($13.59 M + $156,000) / (0.75 tpd x 365 days/yr x 25 yrs) 
= $13.75 M / (0.75 x 365 x 25) = $2,009 per ton 
 

                                                           
17 For additional discussion of emissions and emission reductions associated with the primary crusher, refer to 
Chapter 7, Comment and Response #1-8.  For the purposes of this analyis, 5% - 20% of the emissions are 
assumed to be generated at the inlet of the primary crushers, and 80% - 95% at the outlet of the primary 
crusher which is currently vented to a baghouse. 

 



 
Draft Staff Report Chapter 5 – Cost Effectiveness Analysis 

______________________________________________________________________________________ 
Proposed Rule 1156 42 October 2005 

($13.59 M + $0.9 M) / (0.5 tpd x 365 days/yr x 25 yrs) 
= $14.49 M / (0.5 x 365 x 25) = $3,176 per ton 
 
 
New Kiln Baghouses 

 
In a worst case scenario, CPCC and TXI must replace their 45-year old kiln baghouses with 
new kiln baghouses.  Because of the age of their baghouses, eventually CPCC and TXI 
would have to replace their baghouses with or without the adoption of PR1156. 

 
TXI design flue gas volume = 144,400 acfm 
CPCC design flue gas volume = 350,000 acfm 
Costs for new reverse-air baghouse with installation = $15 per acfm 
Assuming a factor of 2 to include other indirect costs such as engineering, 
construction and field expense, contractor fees, start up and contingencies, costs for 
new installation would be $30 per acfm. 18  

 
Costs for new baghouses: 
 
TXI 2 baghouses x (144,400 acfm x 30 $/acfm) = 2 x $4.33 M = $8.66 M 
CPCC 2 baghouses x (350,000 acfm x 30 $/acfm) = 2 x $10.5 M = $21.00 M 
 

Baseline emissions from kilns:  TXI = 0.08 tpd and CPCC = 0.30 tpd 
Emission reductions from kilns based on 0.01 gr/dcsf:  TXI = 0.04 tpd, CPCC = 0.15 tpd 
 
Cost effectiveness for new kiln baghouses assuming life of new baghouses would be 45 
years, which is the same as the life of their existing baghouses are: 

 
TXI = $8.66 M / (0.04 x 365 x 45) = $13,181 per ton  
CPCC = $21 M / (0.15 x 365 x 45) = $8,524 per ton 

 
Considering together with bag replacement costs for other baghouses, monitoring, source 
testing, enclosed transfer points and conveyors, and control for primary crusher, the overall 
cost effectiveness would vary from: 

 
($13.75 M + $8.66 M + $21 M )/ (0.75 tpd x 365 days/yr x 25 yrs) 
= $43.41 M / 6844 tons = $6,343 per ton 
 
($14.49 M + $8.66 M + $21 M) / (0.5 tpd x 365 days/yr x 25 yrs) 
= $44.15 M / 4563 tons = $9,670 per ton 

 
 
 

                                                           
18 U.S. EPA “Stationary Source Control Techniques Document For Fine Particulate Matter”, Office of Air 
Quality Planning and Standards, Research Triangle Park, EPA-452/R-97-001, October 1998. 
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Summary of Costs Associated With Control for Process Equipment   
 
Table 5-3 provides a summary of capital costs, annual operating costs and present worth 
values for each scenario.  Table 5-5 presents the cumulative present worth values for all 
scenarios described above.  These costs were estimated for CPCC and TXI combined. 
 

Table 5-5 
Present Worth Values and Cost Effectiveness for Two Facilities 

 
 

Application 

Present Worth Value 
For Individual Scenario 

(Millions) 

Cumulative Present 
Worth Value 

(Millions) 

Cumulative Cost 
Effectiveness 

 ($/Ton) 

Bag replacement 9.83 9.83 1,436 – 2,155 

Source testing and monitoring 0.84 10.69 (note 1) 1,562 - 2,343 (note 1) 

Transfer points and conveyors 2.90 13.59 (note 2) 1,986 – 2,979 (note 2) 

Control for primary crusher 0.16 – 0.90 13.75 – 14.49 (note 3) 2,009 – 3,176 (note 3) 

New kiln baghouses (very 
unlikely to occur) 

8.66 (TXI) & 21 (CPCC) 43.41 – 44.15 (note 4) 6,343 – 9,670 (note 4) 

Note: 
1. PWV and cost effectiveness for  bag replacement & source testing and monitoring  
2. PWV and cost effectiveness for  bag replacement & source testing and monitoring  & enclosed transfer 

points and conveyors 
3. PWV and cost effectiveness for  bag replacement & source testing and monitoring  & enclosed transfer 

points and conveyors & control of primary crusher 
4. PWV and cost effectiveness for  bag replacement & source testing and monitoring  & enclosed transfer 

points and conveyors & control of primary crusher & new kiln baghouses 
 

 
Conclusion --- Cost Effectiveness Associated Only With Control Options for Process 
Equipment (Baghouses, Monitoring and Source Testing, Covered or Enclosed 
Conveyors, Enclosed Transfer Points, Wet Suppression and Wind Screen for Primary 
Crusher, New Kiln Baghouses)  
 
The cost effectiveness associated with control applications for process equipment in 
PR1156 --- baghouses, covered conveyors, enclosed transfer points, primary crusher, 
monitoring and source testing applications ranges from $1,436 per ton to $3,176 per ton. 
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Control Applications for Open Storage Piles --- Domes, Wind Fences, 
Chemical Dust Suppressant, Water, Tarp 
 
PR1156 proposes various control applications for open storage piles including: 
1. installing complete enclosures (buildings or domes) to reduce all fugitive emissions and 

emissions associated with loading and unloading to and from open storage piles, 
2. installing wind fences in lieu of complete enclosures, 
3. using chemical dust suppressants, 
4. using water as dust suppressants, or 
5. tarping inactive areas of open storage piles to reduce fugitive emissions due to wind 

erosion and using chemical dust suppressants or water to reduce fugitive emissions 
associated with loading/unloading activities. 

 
Table 5-6 provides pros and cons associated with each proposed control applications for 
open storage piles.   

Table 5-6 
Control Options for Open Storage Piles – Pros and Cons 

Control 
Option 

Control 
Efficiency 

Pros and Cons 

Dome, Barn 
or Building 
(60 Years 

Life) 

 
 

 95% or 
more 

 Permanent control for wind erosion and loading/unloading 
 Preservation of materials from weather conditions (wind, rain, 

temperature) 
 Independent of operator practice 
 Conserve water usage as dust suppressant 
 Conserve fuel usage to dry materials 
 Very high upfront capital cost compared to other technologies 

Wind Fence 
(10 Years 

Life) 

 
 
 

50% - 70% 

 Control efficiency for fugitive dust is dependent on weather (wind) 
 Control efficiency for fugitive dust is dependent on application (location 

of wind fence) 
 Do not protect materials from weather conditions (wind, rain, temperature) 
 May reduce water used as dust suppressant and conserve energy 
 Moderate upfront capital cost  

Chemical 
Dust 

Suppressant 

 
 

50% - 80% 

 Control efficiency for fugitive dust is dependent on weather (wind, 
temperature) 

 Control efficiency for fugitive dust is dependent on application (frequency 
of application, method of application) 

 May conserve some of water used as dust suppressant 
 May not compatible with bulk materials  
 Low upfront capital cost 

Water 

  

50% - 80% 

 Control efficiency for fugitive dust is dependent on weather (wind, 
temperature) 

 Control efficiency for fugitive dust is dependent on application (frequency 
of application, method of application) 

 No conservation of water and energy 
 Low upfront capital cost 

Tarping (10 
Years Life) 

50% - 80%  Low capital costs compared to domes, barns or buildings 
 Need secure to location  
 May not practical for large pile 
 Reduce emissions from wind erosion but  not from loading/unloading 
 Low upfront capital cost 
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To analyze the cost effectiveness associated solely with these control options for open 
piles, staff has performed a cost analysis including the following four scenarios: 
 
Scenario 1:  Installing a dome for a 1 acre open storage pile, 
Scenario 2:  Using wind fences in lieu of a dome for the 1 acre open storage pile, 
Scenario 3:  Using chemical dust suppressant 
Scenario 4:  Using water 
Scenario 5:  Using tarp as cover 
 
Scenario 1 --- Install Dome for One Acre of Open Storage Pile 
 
Material Characteristics: 19 

Material silt content = 8% 
Moisture content = 0.5% 
Annual loading rate = 100,000 ton per year 
Baseline emissions = 0.005 tpd PM 

 
Capital Costs 
 
Costs of dome as installed were provided as shown below:20, 21 

Cost of dome as installed: $30 - $37 per square feet 
$30 per square feet x 1 acre x 43,560 square feet per acre = $1,306,800 per acre 
$37 per square feet x 1 acre x 43,560 square feet per acre = $1,611,720 per acre 
Staff adds about 50% to cover other costs that might occur associated with site 
preparation.22 
 
Capital cost for dome: $1.96 M - $2.42 M 

 
Annual saving costs: 
 
Amount of water needed to achieve 95% control = 14,279 gal per acre per day (Mojave 
Desert AQMD) 

                                                           
19 The information was taken from CPCC report submitted in July 2004 for foundry sand but it can be used 
for any type of materials with similar characteristics. 

20 Costs of dome were provided by Conservatek, Geometrica and Temcor.  The manufacturers indicated that 
dome can be built over existing stackers and reclaimers without the need to modify existing stackers and 
reclaimers. 

21 This cost estimate is conservative.  CPCC installed a 320 ft diameter dome in Mojave Desert for limestone 
storage at a total cost as installed of $1.3 million or approximately $16 per square feet. 

22 Two manufacturers indicated that domes were usually built over existing reclaimers/conveyors, therefore 
expect no increase in the $30-$37 per square feet that they provided to staff previously.  One of these two 
manufacturers suggested staff to give an additional 10% - 20% for site preparation.  Staff provided a 50% for 
additional costs. 
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Assuming conical pile: 
Pile diameter = 240 ft for a 1 acre pile 
Pile height = 20 ft 
Surface area = (3.14) r (h2 + r2)0.5 where r = radius and h = pile height = 45,840 sq ft 
Amount water used = (14,279 gal/acre)(45,840 sq ft)/(43,560 sq ft/acre) 

= 15,026 gal/day or 5,484,631 gals/year 
 
Unit cost of water = $4 per 1000 gal (Rule 1157 staff report) 23 
Annual savings for water usage = ($4/1000 gal)(5,484,631 gal/yr) = $21,939 per year 
 
Heat of evaporation for water = 970 BTU/lb 24  
Density of Water = 8.33 lb/gal 
Heat of evaporation = 8,080 BTU/gal 
Cost of natural gas = $8 per million BTU (AGA Website) 
 
Assuming 20% of piles is processed per year 25, or need of evaporating 1 mil gal water/yr 
 
Amount of natural gas needed to dry materials prior to processing: 

(1 million gal water/yr)(8,080 BTU/gal water) = 8,863 mm BTU/yr 
 
Annual savings for fuel usage = ($8/mm BTU)(8,863 mm BTU/yr) =  $70,906 per year 26 

 
Total Annual Savings = $21,938 + $70,906 = $92,865 per year 

                                                           
23 CPCC reported the cost of water was $1.12 per gallon (June 2, 2004 Submittal) 
 
24 http://energyconcepts.tripod.com/energyconcepts/boilersteam.htm.  
 
25 The industry informed staff that the percent materials used vary from 10% to 100%.  To be conservative in 
the cost analysis, staff used 20% knowing that active piles generally have more than a complete turnover per 
year. 
 
26 In addition, it should be noted that combustion of fuel to dry the materials stored generates criteria 
pollutants, ROG, NOx, SOx and PM, and toxics.  Installing a dome could save the combustion of fuel all 
together.  The savings associated with these emissions (not counting toxics, ROG and SOx) can be estimated 
using the average costs for NOx and SOx RECLIAM Trading Credits (RTCs) and PM10 Emissions 
Reduction Credits (ERCs) if such emissions would meet the criteria for ERCs and RTCs. 
 
The NOx RECLAIM Trading Credit (RTC) is about $2,633 per ton for 2004 NOx RTCs and $4,792 per ton 
for 2010 NOx RTCs based on the 2004 trading record. 

NOx RTCs = (130 lbs NOx/mm scft)(4.22 mmscf/yr)(1 ton/2000 lbs)($4,792/ton) = $1,314/yr 
 
The average cost for PM10 Emission Reduction Credit (ERC) is about $50,000 per pound based on the 2005 
data, or $50,000 per pound PM assuming all PM generated from combustion of fuel is PM10, and only 5% 
above BACT level can be claimed towards ERCs 

PM ERCs  = (7.5 lbs PM/mm scft)(4.22 mmscf/yr)(5%)($50,000/lbs) = $79,125/yr 
 
Market Value: $79,125 (costs for PM10 ERCs) + $1,314 (costs for NOx RTCs) + $70,906 (costs for fuel) 
                        = $151,345 per year  
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Present Worth Value 

 
Life expectancy of dome = 60 years (CPCC data) 27 
Interest rate = 4% 
PWV Factor = 22.62 for 60 years 
 
Present Worth Value = Capital Cost – (PWV Factor x Annual Savings) 
                       = ($1.96 M) – (22.62 x $92,865) 
                       = A saving of $139,947 where capital cost is $1.96 million 
 
   = ($2.42 M) – (22.62 x $92,865) = $317,433 where capital cost is $2.42 million 
 
Present Worth Value for Dome:  Savings $139,947 - $317,433 

 
Cost Effectiveness 
 
Uncontrolled emissions from 1 acre pile = 0.005 tons per day 
Current control efficiency of open pile = 50% 28 
Future control efficiency of dome = 95% 
Emission reduction = 0.005 x 50% x 95% = 0.0023 tpd 

 
Cost Effectiveness = High End PWV / Total Emission Reduction in 60 Years Life 
                 = ($317,433) / (0.0023 tpd x 365 x 60) = $6,442 per ton 

 
Cost Effectiveness:  $6,442 per ton for 1 acre dome. 

 
Benefit of Installing Dome or Building 
 
The higher the processing rate of the materials stored in the pile, the more cost effective to 
install dome.  As indicate under Table 5-6, dome provides additional benefits besides 
permanent control for fugitive dusts.  The benefits associated with doming are 1) 
preservation of materials from weather conditions (wind, rain, high or low temperature), 2) 
conservation of water usage as dust suppressant, and 3) conservation of fuel usage to dry 
materials.  With an annual savings of $92,845, the industry will get a full return-of-
investment in 25 years by installing a dome (or a building) to cover their active open 
storage areas. 
 
 
 
                                                           
27 Life expectancy of dome is 50 years – 100 years per manufacture (Temcor).  Per CPCC information, life 
expectancy of dome is 60 years (Public Workhop of PR1156).  CPCC currently has a barn for limestone 
storage installed since 1940. 

28 The industry informed staff that they currently use water to control fugitive emissions from open piles.  In 
some area, they have three sided enclosures.  Staff provided 50% control for their current practice. 



 
Draft Staff Report Chapter 5 – Cost Effectiveness Analysis 

______________________________________________________________________________________ 
Proposed Rule 1156 48 October 2005 

Scenario 2 -– Install Wind Fence for One Acre of Open Pile 
 

Capital cost: 
 
Assuming conical pile: 

Pile diameter = 240 ft for a 1 acre pile 
Pile height = 20 ft 
Surface area = 45,840 sq ft 

 
Three wind fences located on two sides of stock pile, each has dimension of 30 ft x 300 ft 
Total areas for wind fences = 3 x 30 ft x 300 ft = 27,000 sq ft 
Unit costs as installed = $15 sq ft (Dust Control Technology Inc.) 
Total costs as installed = $15 x 27,000 sq ft = $405,000 
 
 Capital Cost = $405,000  
 
Annual costs 
 
Assuming that the current practice of using water to stabilize the open storage pile at the 
facility provides 50% control, and additional water is needed to achieve additional 45% 
control for an overall future efficiency of 95%, the amount of additional water needed is  
1,703 gal per acre per day (Mojave Desert AQMD) 
 
Amount water used = (1,703 gal/acre)(45,840 sq ft)/(43,560 sq ft/acre) = 1,792 gal/day 

 = 654,130 gallons of water per year 
 
Unit cost of water = $4 per 1000 gal (Rule 1157 staff report)  
Annual costs for water usage = ($4/1000 gal)(0.65 million gal/yr) = $2,616 per year 
 
Heat of evaporation for water = 970 BTU/lb  
Density of Water = 8.33 lb/gal 
Heat of evaporation = 8,080 BTU/gal 
Cost of natural gas = $8 per million BTU (AGA Website) 
Assuming 20% of piles is processed per year, or need of evaporating 130,826 gal water/yr 
 
Amount of natural gas needed: 

(130,826 gal water/yr)(8,080 BTU/gal water) = 1,057 mm BTU/yr 
 
Annual costs for fuel usage = ($8/mm BTU)(1,057 mm BTU/yr) =  $8,457 per year 

 
Total Annual Costs = $2,616 + $8,457 = $11,073 per year 

 
Present Worth Value 

 
Life expectancy of wind fence = 10 years (Dust Control Technology)  
Interest rate = 4% 
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To compare with the cost of dome, assuming wind fence would be replaced every 10 
years29, in this case, the present worth value of wind fence for a 60-year usage of wind 
fence would be: 

 
Present Worth Value = Capital Cost + (0.68+0.46+0.31+0.21+0.14)(Capital Cost) – (22.62 
x Annual Savings) = ($405,000) + (1.8 x 405,000) +(22.62 x $11,073) = $1.38 M  

 
Present Worth Value:  $1.38 M 

 
Cost Effectiveness 

 
Uncontrolled emissions from 1 acre pile = 0.005 tons per day 
Current control efficiency = 50% 
Control efficiency of with wind screens = 70% (Dust Control Technology Inc.) 
 

Cost Effectiveness = Present Worth Value / Total Emission Reduction In 60 years 
 
= ($1.38 M) / (0.002 x 365 x 60) = $31,507 

 
Cost Effectiveness:  $31,507 for using wind fence to shelter one acre pile  

 
 
Scenario 3 --- Use Chemical Dust Suppressant for One Acre of Open Pile 
 
Surface area of one acre pile = 45,840 sq ft 
Unit cost of dust suppressant = $0.02 per square feet (Rule 1157 staff report) 
Application = 12 times a year (Rule 1157 staff report) 
Current control efficiency with facility current practice = 50% 
Future control efficiency with chemical dust suppressant = 80% (Rule 1157 staff report) 
 
Annual costs for chemical dust suppressant = ($0.02 per sq ft)(45,840 sq ft)(12 times per 
year) = $11,000 per year 
 
To compare with the cost of dome, it is assumed that chemical dust suppressant will be 
used during a period of 60 years.   
 
Cost Effectiveness:  ($11,000 x 22.62) / (0.002 tpd x 365 x 60) = $ 5,680 per ton 

 
Cost Effectiveness:  $5,680 for using chemical; dust suppressants for 80% control. 

 
 
Scenario 4 --- Use Water As Dust Suppressant for One Acre Open Pile 

                                                           
29 The PWV of replacing wind fence in the 10th year, 20th, 30th, 40th and 50th year year were calculated using 
conversion factors for future costs to present costs of  0.68, 0.46, 0.31, 0.21 and  0.14 respectively. 
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Current control is assumed to be 50%.  Cost of watering to achieve 95% control = 14,279 
gal per acre per day (Mojave Desert AQMD) 
 
Total cost for water usage is calculated as total annual savings under Scenario 1.  Annual 
cost for water = $92,865 per year 
 
To compare with the cost of dome, it is assumed that water will be used during a period of 
60 years as dust suppressants.   
 
Cost Effectiveness:  ($92,865 x 22.62) / (0.002 tpd x 365 x 60) = $47,949 per ton 

 
Cost Effectiveness:  $47,949 for using water to achieve 95% control  

 
 
Scenario 5 --- Use Tarp for One Acre Open Pile 
 
Capital cost: 

Surface area of one acre pile = 45,840 sq ft 
Unit cost of tarp = $9 per square feet 30  

 
Total costs as installed = $9 x 45,840 sq ft = $412,560 
 
 Capital Cost = $412,560  
 
Present Worth Value 

Life expectancy of tarp = 10 years  
Interest rate = 4% 

 
To compare with the cost of dome, assuming tarp would be replaced every 10 years 31 
during a 60 year period, in this case, the present worth value for a 60-year usage of tarp 
would be: 

 
Present Worth Value = Capital Cost + (0.68+0.46+0.31+0.21+0.14)(Capital Cost) 
 = ($412,560) + (1.8 x 412,560) = $1.16 M  

 
Present Worth Value:  $1.16 M 

                                                           
30 Reference:  Sand Storage Buildings for MOA and DOT: Planning Level Cost Estimates and Comparisons.  
Municipal of Anchorage, Project Management and Engineering, December 2000.  Tarp is made of Cover-All 
DuraWeave II high density polyethylene fabric.  The unit cost is $9.30 per square feet.  The company, Cover-
All, also manufactures and engineers building constructed with Cover-All fabric, available in widths up to 
160 feet and to any length, which is advertised to be permanent, portable, sustain high wind 100 mph or more, 
and allow natural light to illuminate every corner of the building. 

31 The PWV of replacing wind fence in the year 10th, 20th, 30th, 40th and 50th were calculated using conversion 
factors for future costs to present costs of  0.68, 0.46, 0.31, 0.21 and  0.14 respectively. 
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Cost Effectiveness 

 
Uncontrolled wind erosion emissions from 1 acre pile = 0.001 tons per day 32 
Current control efficiency = 50% 
Control efficiency of tarp for wind erosion emissions = 95%  
 

Cost Effectiveness = Present Worth Value / Total Emission Reduction In 60 years 
 
= ($1.16 M) / (0.001 x 95% x 365 x 60) = $55,756 per ton 

 
Cost Effectiveness:  $55,760 per ton for using tarp to shelter one acre pile  

 
 
Summary of Costs Associated With Control for Open Storage Piles   
 
Table 5-7 presents a summary of the above analysis for control options of 1 acre open 
storage pile in a 1-year period and for a 60-year period of usage. 

 
 

Table 5-7 
Comparison of Costs for Five Control Scenarios for One Acre Open Pile 

 

Control Scenario Capital Costs 
($) 

Annual Costs 
($) 

Cost Effectiveness 
($/Ton) 

Dome (60 years) 
From $1.96 M 

To  $2 M 
Water savings $22 K per yr 
Fuel savings $71 K per yr 

From Savings of 
$3K/ton  

To Max $6 K/ton 
Wind Fence (every 
10 yrs replacement 

for 60 years) 

      
     $405 K 

 
$11 K per year $32  K/ton 

Chemical Dust 
Suppressant 

           --- $11 K per year 
$6 K/ton 

Water        --- $93 K per year $48 K/ton 
Tarp (every 10 yrs 
replacement for a 

period of 60 years) 

      
     $412 K 

 
$0 K per year $56  K/ton 

 
 
 
 

                                                           
32 The wind erosion emissions from a 3 acres clinker pile are estimated to be 0.004 tpd using equation from 
CEQA Guidelines, Table A9-9-9E with the following assumptions a) material silt content of 5%, b) 
percentage time wind speed > 12 mph = 5%, and c) number of rain days in year with >0.01 inches rain = 34.  
Therefore, for 1 acre pile, the wind erosion emissions are approximately 0.001 tpd. 
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Conclusion for Control Applications of Open Pile 
 
The results in Table 5-7 shows that dome or building, and chemical dust suppressant are 
cost effective control applications for fugitive dust.  However, staff recognizes the 
advantages of the other emissions control techniques in that they have lower up front 
capital outlay for comparable levels of emission reductions.  Dome or building provides 
permanent control but has high upfront installation costs therefore it may only be suitable 
for a long term project.  Chemical dust suppressants do not have high upfront capital costs, 
therefore are more attractive than dome or building for a short term project.  Its control 
efficiency however depends on operator practices, and may not provide conservation of 
energy and water.  Tarp, water, three-sided solid barriers, and wind fences are other less 
costly alternatives for short term projects. 
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Chapter 6 - Impact Assessment 

Comparative Analysis 
Under the Health and Safety Code Section 40727.2, the AQMD is required to compare 
and analyze PR 1156 with existing district or federal regulations.  This analysis is in 
Attachment A. 

Environmental Impact Assessment 

Pursuant to the California Environmental Quality Act (CEQA) and AQMD Rule 110, 
appropriate CEQA documentation is being prepared for PR 1156.  Comments received on 
CEQA document are being considered when evaluating the potential for adverse 
environmental impacts for the proposal, and will be responded to in the final assessment 
of CEQA analysis. 

Socioeconomic Assessment 
The draft Socioeconomic Assessment for PR 1156 is released at the same time with this 
version of the Staff Report.  AQMD staff is seeking additional input regarding the 
socioeconomic analysis.  The cost-effectiveness and the incremental cost-effectiveness 
associated with the implementation of the PR 1156 will be continually assessed in details. 

Preliminary Draft Findings Required by the Californ ia Health and 
Safety Code 
Under the Health and Safety Code Section 40727, the AQMD’s Governing Board is 
required to make findings of necessity, authority, clarity, consistency, nonduplication, 
and reference before adopting a rule, such as Proposed Rule 1156.  Staff expects the 
following: 
 
Necessity:  The AQMD’s Governing Board will determine that a need exists to adopt PR 
1156 to implement Control Measure BCM-08 in the 2003 AQMP. 
 
Authority:   The AQMD will find and obtain its authority to adopt, amend or repeal rules 
and regulations from Sections 39002, 40000, 40001, 40440, 40702, and 41508 of the 
California Health and Safety Code. 
 
Clarity:   The AQMD’s Governing Board will find and determine that PR 1156 as 
proposed to be adopted is written or displayed so that its meaning can be easily 
understood by the persons directly affected by it. 
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Consistency:  The AQMD’s Governing Board will determine that the PR 1156 as 
proposed to be adopted is in harmony with, and not in conflict with or contradictory to, 
existing statutes, court decisions, or state or federal regulations. 
 
Nonduplication:  The AQMD’s Governing Board will determine that the PR 1156 as 
proposed to be adopted does not impose the same requirements as any existing state or 
federal regulation. 
 
Reference:  The AQMD’s Governing Board in adopting the PR 1156 will reference the 
following statutes which the AQMD hereby implements, interprets, or makes specific:  
Health and Safety Code Sections 40001(b) (air quality standards), 40440(a) (rules to 
carry out plan), and 40702 (adopt regulations to execute duties). 
 
Alternative Control Measures:  H&SC Section 40440.5(c)(3) requires an analysis of 
alternative control measures for rules that significantly affect air quality or emissions 
limitations.  PR1156 is primarily performance oriented and allows available alternative 
technology that can meet the applicable performance standards.  In the CEQA and 
Socioeconomic analyses, staff addresses and evaluates the impacts anc costs associated 
with alternative control measures that are either more stringent or less stringent to the 
requirements in PR1156. 
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Chapter 7 – Responses to Comments 
 

Comment Letter #1 --- Letter from Jay Grady of CPCC to Dr. Laki 
Tisopulos of AQMD, dated February 23, 2005 
 
 

 

1-1 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 56 October 2005 

 

1-1 
cont. 

1-2 

1-3 

1-4 

1-5 

1-6 

1-7 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 57 October 2005 

 

1-8 

1-9 

1-10 

1-11 

1-12 
 

1-13 

1-8 

1-9 

1-10 

1-11 

  1-12 

 1-13 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 58 October 2005 

 

1-13 
cont. 

1-14 

1-15 

 1-14 

   1-15 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 59 October 2005 

 

   1-16 

1-17 

    1-18 

  1-19 

  1-20 

1-21 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 60 October 2005 

 

 1-22 

   1-23 

       1-24 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 61 October 2005 

 

   1-24         
   cont. 

   1-25 

 1-26 

            1-27 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 62 October 2005 

 

    1-28 
 1-28 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 63 October 2005 

 

      1-29 

    1-30 

     1-31 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 64 October 2005 

 

     1-32 

1-33 

       1-34 

           1-35 

      1-36 

1-37 

   1-38 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 65 October 2005 

 

   1-39 

  1-40 

1-41 

     1-42 

         1-43 

   1-44 

 1-45 

     1-46 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 66 October 2005 

 

 1-46    
 cont.  

   1-47 

  1-48 

    1-49 

          1-50 

   1-51 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 67 October 2005 

 

  1-52 

     1-53 

       1-54 

        1-55 

           
 1-56 

              
     1-57 

           1-58 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 68 October 2005 

 

           1-59 

          1-60 

     1-61 

                        
       1-62 

  1-63 

    1-64 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 69 October 2005 

 

  1-65 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 70 October 2005 

 

           1-66 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 71 October 2005 

 

           1-67 

  1-68 

         1-69 

           1-70 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 72 October 2005 

 
 
 

     1-71 

  



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 73 October 2005 

Responses to Comment Letter #1 --- Letter from Jay Grady of CPCC to 
Dr. Laki Tisopulos of AQMD, dated February 23, 2005 
 
Response 1-1 – Purpose of PR1156 and Control Measure CMB-08 
 
Staff appreciates the commitment of CPCC to continue working with staff to identify the 
emission control measures for PR1156 which can further reduce the particulate emissions 
at CPCC, consistent with the goal of the 2003 AQMP Control Measure BCM-08. 
 
However, it is important that the commentor understands the goal of Control Measure 
BCM-08, which is to seek additional particulate emission reductions from aggregate and 
cement manufacturing facilities to ensure that the Basin, which is classified as “serious” 
non-attainment area, will meet the requirements of the Clean Air Act and attain the 
federal PM10 standard by December 31, 2006.   
 
To explain further, in February 1993, the U.S. EPA reclassified the Basin as "serious" 
non-attainment areas for PM10.  As required by the federal Clean Air Act (CAA), the 
District must submit a PM10 State Implementation Plan (SIP) to the U.S. EPA four years 
from that reclassification date.  The CAA also requires the District to attain the federal 
primary ambient air quality standard for PM10 by December 31, 2001, with a provision 
for one extension of up to five years.  To meet the requirements of the CAA for PM10, 
the District developed the 1997 AQMP, which included a request to U.S. EPA to approve 
a one time five-year extension to December 31, 2006.  On June 7, 2002, the District 
updated the implementation schedules of the 1997 Control Measures and resubmitted to 
California Air Resources Board (CARB) and U.S. EPA for a concurrent review.  On 
April 18, 2003, U.S. EPA approved the PM10 portion of the 1997 AQMP and the request 
for five-year extension.  In 2003, the District again developed the 2003 AQMP to add 
several PM10 control measures, including Control Measure BCM-08 – Further Emission 
Reductions from Aggregate and Cement Manufacturing Operations, to ensure that the 
Basin will attain the federal PM10 standard by December 31, 2006. 
 
Thus, it is important to understand that the Control Measure BCM-08 is developed with a 
broader objective than just to resolve outstanding nuisance or Environmental Justice 
issues.  In addition, as stated in Control Measure BCM-08, the scope of this control 
measure is to seek emission reduction from process equipment, such as primary crusher, 
kilns, clinker coolers, as well as fugitive sources, which include open storage piles, 
unpaved roads and paved roads, at CPCC and TXI, which are ranked #11 and #28, 
respectively, in the top 50 particulate source emitters in the Basin in 2001.   
 
Why is it important to focus in reducing emissions at CPCC and TXI?  Table 2-15, 
Chapter 2, Appendix V of the 1997 AQMP summarizes the annual average PM10 source 
contribution (µg/m3) at the five sampling stations in the Basin.  This table shows that 
there are five different source categories (geological; motor vehicles; secondary aerosol, 
such as ammonium nitrate, ammonium sulfate, and secondary carbon; marine; and 
residual burning sources) contributed to PM10 concentrations at all five Basin sites.  
However, calcium (lime or limestone) also contributed to the PM10 concentrations at the 
Rubidoux station located South-West of CPCC and West of TXI.  The contribution of 
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calcium source is 6.6 µg/m3, or 8% of the total concentrations at Rubidoux.  Geological 
sources alone were not sufficient to explain the measured calcium concentrations.  It is 
likely due to the limestone dust coming from paved or unpaved roads from nearby 
cement industries and limestone mining operations.  The federal annual average PM10 
standard is 50µg/m3, based on an annual arithmetic mean.  When future-year PM10 air 
quality was projected with the 1997 proposed AQMP emission controls, it was predicted 
that all four sites, Anaheim, Downtown Los Angeles, Diamond Bar and Fontana will 
meet the annual standard, but Rubidoux will not.  Therefore, in 2003, the District added 
Control Measure BCM-08 to the 2003 AQMP, and it was predicted that with the full 
implementation of Control Measure BCM-08, Rubidoux would be able to meet the 
federal PM10 standard.  
 
The information such as estimated emission inventory, emission reduction, and costs 
stated in the Control Measure BCM-08 are typically refined and updated during the rule 
development phase, which was the case for PR1156.  Through the development of 
PR1156, staff finds that it is feasible and cost effective to further reduce emissions from 
process equipment such as kilns, clinker coolers, crushing, screening, milling, and open 
storage piles, therefore staff cannot totally eliminate the proposed performance standards 
and requirements for process equipment and storage piles, as well as the related 
monitoring and source testing.  The overall cost effectiveness of PR1156 is $1,000 - 
$4,000 per ton (Table 5-4).  The cost effectiveness associated with control for process 
equipment is $1,400 - $3,200 per ton (Table 5-5).  The cost effectiveness associated with 
doming or chemical dust suppressants for open storage piles is about $6,000 per ton 
(Table 5-7).  However, staff is committed to working with CPCC to develop reasonable 
requirements, as well as focusing on the areas that CPCC would identify to be feasible to 
attain further and expeditiously reduction in fugitive emissions. 
 
 
Response 1-2 – Proposed Baghouse Standards for All Industries 
Our source-specific rules are typically developed to set emission standards or emission 
reductions for equipment or processes that generate emissions, not for equipment or 
processes that control emissions.   
 
In addition, unlike market based approach of the District Regulation XX, which set 
emission reduction goals for all industries that meet certain criteria to be included in the 
program, the District Regulation XI incorporates source specific rules that address 
emission reductions and set standards for specific industry categories.  PR1156 is a part 
of Regulation XI rules designed to address emission reductions for cement manufacturing 
facilities and target emission reductions for both process equipment and fugitive sources, 
such as open piles, unpaved and paved roads.  Furthermore, the performance of control 
equipment may vary slightly from application to application due to various operating 
variables, therefore it is better to establish performance standards by equipment category 
to maximize their effectiveness. 
 
As stated in Response 1-1, PR1156 is developed to implement Control Measure BCM-08, 
help to reduce PM10 concentrations detected at the Rubidoux station and help the Basin 
achieve the federal ambient quality standards.  After PR1156 is implemented, if 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 75 October 2005 

necessary, staff will develop additional particulate rules for other industries in which 
baghouse performance standards will be addressed as appropriate.  Staff may also address 
the proposed baghouse standards through District Implementation Guidelines or Best 
Available Control Technologies Guidelines. 
 
 
Response 1-3 - Inappropriate BACT standards for a BARCT rule 
Health and Safety Code 40001 delegated broad rulemaking authority to the District to 
achieve and maintain the state and federal ambient air quality standards.  In addition, 
Health and Safety Code 41508 empowered the District to establish more stringent 
standards than state and federal standards if necessary to achieve the Clean Air Act 
requirements. 
 
For equipment vented to baghouses, staff is now proposing a PM standard of either 0.01 
grain/dcsf outlet concentration for existing baghouses, or 0.005 gr/dscf or lower for new 
baghouses.   
 
These requirements are currently not in the District BACT Guidelines.  Staff selects these 
technically supportable standards based on its research of information as discussed in 
Response 1-4.  New sources could be designed to perform at or even better than the 
proposed standards in PR1156.  Staff believes that the standards in the rule for existing 
baghouses can be met and represent BARCT, i.e. the maximum degree of reduction 
available, taking into account environmental, energy, economic impacts by class of 
sources. 
 
 
Response 1-4 - Proposed baghouse standards are not technically supportable 
 
Summary of staff’s response: 
 
Staff is now proposing 0.01 gr/dscf PM for existing baghouses.  Staff believes that the 
proposed standard is technically supportable based on the following information 1) 
Recent  source tests conducted by AQMD, CPCC and TXI in 2005; 2) EPA verification 
program for baghouse filters; 3) vendor information and technical paper; 4) test results 
underlying AP-42 PM emission factors; 5) European PM standards, and 6) Canadian 
proposed PM standards. 
 
One of the emission standards staff proposed in the Preliminary Draft Staff Report for 
equipment vented to baghouses was 0.005 gr/dscf PM10.  In proposing this standard, 
staff had assumed that PM10 contributed to about 50% of the total particulate matter 
emitted from a source.  This assumption may not be correct for all process equipment.  
Therefore, staff is now setting PM emission standards instead of PM10, and proposing 
0.01 gr/dscf PM instead of 0.005 gr/dscf PM10. 
 
The following technical information supports the revised proposed emission standard of 
0.01 gr/dcsf for PM for the cement industry.  Staff is committed to work with the industry 
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to resolve outstanding technical issues relative to the baghouse design of their 
kilns/clinker coolers and the proposd standards. 
 

� Recent Source Tests Conducted by AQMD, CPAA and TXI in 2005 
 
TXI recently conducted source testing for their kiln #1, #2 grey finish mill, and #2 raw 
mill baghouses; CPCC conducted source testing for their D4-1 and D4-2 finish mill 
baghouses; and AQMD conducted source testing for the kiln #1  baghouse at CPCC, the 
#2 white cement kiln and the #2 grey cement finishing mill air separator at TXI.  The 
results of all of these source tests ahowed that the proposed limit of 0.01 gr/dscf, and 50% 
reduction, can be achieved with high efficiency filters or with conventional filters in well 
maintenance baghouses.  Please see AQMD source test results in Attachment H of this 
Staff Report.  CPCC informed staff that their kiln baghouses were recently retrofitted 
with BHA coated filter bags and therefore achieved the proposed standards of 0.01 
gr/dscf. 
 

� EPA Verification Program and Vendor Information 
 
As explained in the Staff Report, the EPA Environmental Technology Verification (ETV) 
program has verified eleven baghouse filtration products.  The emission levels stated in 
the verification reports which can be downloaded from the EPA web site were extremely 
low, in the order of 0.00005 gr/dscf PM, and even lower for PM2.5 
 

� Vendor Information and Technical Paper 
 
Staff contacted all eleven vendors participated in the EPA Verification Program and 
received feedback from six vendors listed in Table 3-5 of the Staff Report.  These six 
vendors provided staff with equipment brochures, technical documents, and test results.  
Their brochures advertised to achieve a level from 0.0003 gr/dscf to 0.004 gr/dscf PM10, 
which are stated in Table 3-5 of the Staff Report. 
 
W.L. Gore stated that their ePTFE filtration products have been tested in the field and 
used in various applications in the cement industry, from reverse air baghouses to pulse 
jet baghouses.  In addition, they confirmed that an emission guarantee at a level of 0.004 
gr/dscf PM10 for the entire life of the filtration products were often provided. 
 
In a technical paper “Dedusting Options”, World Cement, February 2002, four case 
studies of GoreTex PTFE membranes used in new pulse jet baghouses were reported.  In 
all four cases, the outlet concentrations were reported to be less than 10 mg/Nm3 (0.004 
gr/dscf).  For the case where a new baghouse was installed at Ciment Lafarge in 1997 to 
replace an existing ESP, it was reported that: 
 

 “The guaranteed life was 3 yrs full plus 2 yrs pro ratio.  There has been not a 
single bag failure after 5 yrs of operation, and the pressure drop has remained 
constant ….” (Laskaris, 2002) 
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In another technical paper, a kiln baghouse was retrofitted with Goretex ePTEF 
membrane-fiberglass fabric.  For this case: 
 

 “Five years after the trial began and four years (to date)33 after complete 
implementation in two kiln baghouses, the findings include: fewer incidents of 
high opacity, longer bag life, more consistent differential pressure, and less 
preventive maintenance……Based on the results to date, the company recently 
replaced the filter bags in the remaining kiln baghouse with ePTFE membrane 
bags.”  (Polizzi, 1999) 

 
 Regarding the increase in bag life by using ePTFE fabric, an explanation was provided: 
 

“The inherent efficiency of the membrane, up to 99.99% for particles down to 
submicron in size, prevents the particulate from reaching the support material or 
substrate (acid resistant fiberglass – 10 oz/yd2).  Dust to fiber abrasion is 
minimized, and bag life substantially increased.”  (Polizzi, 1999) 

 
The issue of filter bag guarantees was discussed and confirmed that it is possible to have 
a full guarantee or a prorated guarantee for an entire period of 6 yrs at a level of 10 
mg/Nm3 (0.004 grain/dscf)  (Polizzi, 2001) 
 
Menardi-Criswell stated that: 
 

“Adding PTFE membrane to any filter media substrate will substantially increase 
the filter bag efficiency while reducing overall operating differential pressure.  In 
most cases an immediate 2”-3” reduction in pressure drop is achieved while 
efficiency stopping 99.9% of particulate larger than 1 micron.  After the media 
has been in service for a brief time, efficiency reaches into sub-micron range…” 

 
Regarding application in cement industry, Menardi-Criswell confirmed that: 
 

 “….we are currently half-way through a total membrane/fiberglass filter bag 
conversion of a cement kiln baghouse …..with excellent results.” 

 
Regarding achieved levels and costs of PTFE membranes, they stated: 
 

“Typical emission levels observed from PTFE membrane filter bags are .001 gr or 
less.”  Regarding budget costs, they confirmed “For budget purpose, it is a close 
estimate that by adding PTFE membrane to fiberglass media currently in use, the 
bag cost will increase 2X.  Arimids, PPS, Acrylics, and P-84 can be up to 3X.” 

 
In a technical paper, BHA Group Inc stated that PTFE membrane is available in both 
non-fiberglass, such as Nomex felt, Polyester, Acrylic, P84, Polypropylene, and 
fiberglass substrates for the use in cement kilns.  Regarding achieved emission levels, this 
paper cited: 
                                                           
33 The paper was published in 1999. 
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“The Nomex fabric with the PTFE membrane had an emission level of 0.00063 
grains per actual cubic foot developing an efficiency of 99.993% with a 4.09 inch 
static pressure drop.  The standard Nomex fabric hd an emissions level of 0.00600 
grains per actual cubic foot developing an efficiency of 99.94% with a 4.43 inch 
static pressure drop.” 

 
For fiberglass application, the paper stated: 
 

 “The fiberglass fabric with the PTFE membrane had an emissions level of 
0.00070 grains per actual cubic foot developing an efficiency of 99.993% with a 
4.20 inch static pressure drop.  The standard fiberglass fabric had an emissions 
level of 0.00970 grains per actual cubic foot developing an efficiency of 
99.9030% with a 4.41 inch static pressure drop.”  (Martin, 2004) 

 
Regarding retrofitting scenario of existing baghouses with ePTFE membranes, BWF-
America confirmed that the situation: 
 

 “…can be accomplished with no major modifications to the collector as long as 
the air to cloth ratio is below 5:1.  If the ratio is above 5:1, there may be a dp 
problem unless additional compartments of bags can be added to get the ratio 
down under 5:1.” 

 
To demonstrate the achieved levels, BWF-America provided test results of many case 
histories in several countries around the world with actual measured levels below 
0.00435 grains/dcsf PM10 but stated that many of these units are state of the art 
collectors and possibly much newer than many US units.  Staff is now proposing a 
standard of 0.01 gr/dcsf PM instead of 0.005 gr/dscf PM10 so that it could apply to both 
new and retrofitted baghouses.   
 

� Test Results Underlying AP-42 PM Emission Factors  
 
To develop PM emission factors documented in the AP-42, Chapter 11.6, for Portland 
cement manufacturing operations, the EPA conducted source testing for various process 
equipment, such as kilns, raw mills, finish mills, conveyors, transfer points, storage silos 
and hoppers.  Staff has summarized the test results in Table 3-6 of the Staff Report. 
 
The tests show that kiln, raw mill, raw mill feed belt, finish mill, finish mill feed belt, 
primary crusher and screen, and secondary crusher and screen achieved outlet 
concentrations from 0.0002 gr/dscf – 0.006 gr/dcsf, which were well below the proposed 
standard of 0.01 gr/dcsf  with the use of conventional filtration products. 
 
The tests also show that raw mill weight hopper, raw mill air separator, finish mill weight 
hopper and finish mill air separator using conventional filtration products achieved outlet 
concentrations from 0.013 gr/dscf to 0.025 gr/dscf with conventional filters.  Using high 
efficient filters in place of conventional filters will help to reduce the emissions by at 
least 50%, and lower the outlet concentration to 0.01 gr/dscf or below. 
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� European Standards 

 
The European Commission in its report “Integrated Pollution Prevention and Control 
(IPPC) Reference Document on Best Available Techniques in the Cement and Lime 
Manufacturing Industries”, dated December 2001, page ii of the Executive Summary, 
recommended the following: 
 

“The best available techniques for reducing dust emissions are a combination of 
general primary measures and efficient removal of particulate matter from point 
sources by application of electrostatic precipitators and/or fabric filters.  The BAT 
emission level associated with these techniques is 20 – 30 mg dust /m3.” 

 
The 20-30 mg/m3 is about 0.008 – 0.012 gr/dcsf, and expressed at 273K, 101.3 kPa, 10% 
oxygen and dry gas. 
 
It should be noted that the BAT levels are set for both new and retrofit equipment.  The 
European Commission, on page 48 of the report, stated: 
 

“It is foreseen that new installations could be designed to perform at or even 
better than the general “BAT” levels presented here.  It is also considered that 
many existing installations could reasonably be expected, over time, to move 
towards the general “BAT” levels or do better.”   

 
To support the fact that new installation could be much better than the BAT levels, the 
European Commission, on page 43 of the report, reported: 
 

“The use of modern fabric filters can reduce dust emissions to below 5 mg/m3 
(dry gas, 273K, 10% O2) {Austrian report, 1997].  Besides dust, the fabric filter 
also removes substances that adsorb to the dust particles, such as dioxins and 
metals if present.” 
 

� Canadian Proposed Standards 
 
The Minerals and Metal Branch Pollution Prevention Directorate Environmental Canada, 
in its report “Draft Foundation Report on the Cement Manufacturing Sector”, dated June 
18, 2004, recommended the following PM emission standards: 
 

Kilns:  0.08 lb PM per ton clinker 
 15 mg/Nm3 (0.006 gr/dscf) at 25oC, 11%O2, dry 

   10% opacity (6-minute) 
 
Clinker Coolers:   20 mg/Nm3 (0.008 gr/dscf) 
    10% opacity (6-minute) 
 
Finish Cement Grinding: 20 mg/Nm3 (0.008 gr/dscf)  
 10% opacity (6-minute) 
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Other Captured and Controlled Sources: 20 mg/Nm3 (0.008 gr/dscf) 
  10% opacity (6-minute) 

 
As documented in Table 7-1 of that report, the above standards were supported by the 
following information: 
 

 Manufacturers of baghouses are able to guarantee 10 mg/Nm3 (0.004 gr/dscf) 
long-term performance for cement kiln applications; 

 
 Reported emissions from main fabric filters at Lafarge Richmond and St. 

Lawrence Cement Mississauga and other installations achieve less than 5 
mg/Nm3 (0.002 gr/dscf); 

 
 The CCME Guidelines published in 1996 established an emission limit of 20 

mg/Nm3 (0.008 gr/dscf) for kilns that burn hazardous and non-hazardous wastes; 
 

 Texas Industries Inc. cement plant at Midlothian Texas achieves less than 14 
mg/Nm3 (0.006 gr/dscf) that combines the front and back half particulates; 

 
 The Netherlands and Germany’s emission limits are 15 and 20 mg/Nm3 

respectively (0.006 – 0.008 gr/dscf); 
 

 The Bay Area AQMD of California has defined an achievable standard of 11 
mg/Nm3 (0.0044 grain/dscf) and 0.45 kg PM/ton clinker for kilns; 

 
 The Greater Vancouver Regional District has established a standard of 20 

mg/Nm3 (0.008 gr/dscf) for sources such as mill building exhaust, cement storage 
silo, cement and clinker barge building, and gypsum and limestone bins. 

 
 
Response 1-5 - Incremental emission reductions for process emissions are smaller 
than calculated by staff 
In February – April of 2004, CPCC and TXI reported to staff an emission inventory of 
about 0.36 tpd PM for process equipment.  This inventory was underestimated and 
underreported. 
 
Based on the information provided by the facilities, staff’s estimates were about 1.7 tpd 
PM for inventory and 1.4 tpd PM for emission reductions as shown in the Preliminary 
Draft Staff Report released in January 2005.  Staff provided CPCC and TXI its estimation 
for feedback. 
 
Later, CPCC and TXI submitted a revised estimate of 0.83 tpd PM for inventory of 
process emissions.  After careful consideration of the industry feedback, staff’s 
estimation is now adjusted to 1 tpd PM for emission inventory and 0.7 tpd PM emission 
reduction for process equipment at CPCC and TXI. 
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Response 1-6 - Costs of retrofitting baghouses are underestimated by staff 
Staff disagrees with the commentor.  Most recent source test conducted by AQMD and 
the impacted facilities in May and June 2005 indicate that with proper maintenance, 
existing baghouses equipped with conventional filters will be adequate to meet the 
proposed limit.  Therefore, the implementation costs in the area of baghouse replacement 
are expected to be about $188 per ton as shown in the Draft Staff Report. 
 
In a worst case scenario where the facilities have to replace all baghouses with high 
efficiency filters to meet the proposed emission standards, the costs of high efficiency 
filters were provided to staff by major vendors such as Donalson, Menardi, Gore, and 
BWF.  Therefore, staff believes that the capital costs estimated of $1.4 million for 
retrofitting baghouses at CPCC as presented in Chapter 5 of the Draft Staff Report, are 
reasonable.  In this worst case scenario, the conservative estimates for cost effectiveness 
are $1,562 - $2,343 per ton shown in the Draft Staff Report. 
 
As summarized in Table 3-2 of the Draft Staff Report, CPCC has about 135 baghouses 
and TXI has about 102 baghouses.  Considering the distribution of number of baghouses 
and number of bags in each category presented in Table 3-2, staff believes that it is 
conservative for staff to assume that the costs to replace baghouses at TXI is about the 
same as the costs to replace baghouses at CPCC. 
 
Bag life can vary from 3 to 6 years, depends on the Operation and Maintenance 
Procedures at each facility.  Considering that staff at CPCC and TXI is highly trained and 
conscious about the environment, staff assumes that the baghouses at TXI and CPCC are 
well kept, and therefore the bag life of 5 years is a reasonable estimate.  
 
 
Response 1-7 - Poor cost effectiveness for baghouses 
CPCC’s estimate of $12,000 per ton was based on the following: 
 Present Worth Value of $16.88 M (in Comment #1-25) 
 Emission Reduction of 0.155 tpd PM10 (in Comment #1-24) 
 $16.88 M / (0.155 tpd x 365 days/yr x 25 years) = $12,000 per ton 
 
Staff estimated is presented in Chapter 5 of the Staff Report, cost effectiveness for 
replacing conventional filters with high efficient filter is about $2,343 per ton PM 
reduced, including source testing and monitoring (Table 5-5), not $12,000 per ton as 
CPCC estimated.  Staff’s estimate was based on the following: 
  Present Worth Value of $10.69  M  
 Emission Reduction of 0.5 tpd PM 
 $10.69 M / (0.5 tpd x 365 days/yr x 25 years) = $2,343 per ton 
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Response 1-8 – Primary Crusher 
 
Summary of staff’s response: 
 
Staff disagrees with CPCC’s estimates of 0.0026 tpd emissions and cost effectiveness of 
$58,000 per ton for the control of the primary crusher.  Staff estimates the primary 
crusher emissions are between 0.05 tpd – 0.3 tpd with a cost effectiveness ranging from 
$204 - $2,076 per ton PM reduced.  Control technology for primary crusher is currently 
available and is employed at CEMEX in Victoville, California and CPCC plant in 
Arizona.  Staff proposes CPCC to use wind screens and wet suppression rather than 
enclosure and baghouse to minimize the emissions from primary crusher, and submit 
modification application for staff’s review. 
 

 
CPCC’s estimate of 0.0026 tons per day emissions from its primary crusher based on an 
EPA AP-42 emission factor of 0.001 lbs/ton, and a cost effectiveness of $58,000 per ton 
emission reduced for the primary crusher is incorrect.  Staff’s explanation is shown 
below. 
 
� Emissions from Primary Crusher 
 
The gyratory primary crusher at CPCC is not enclosed.  Materials are loaded to the 
primary crusher in an open area.  The dust escaped from the loading operation and the 
crushing operation at the inlet of the primary crusher is reduced by a misting system.  
About three-fourth of the crusher is located below ground level and the discharge point is 
vented to a baghouse which is also located below ground level.   
 
The AP-42 emission factor of 0.001 lbs/ton was developed for a primary crusher located 
at a CPCC plant in Rillito, Arizona.  This primary crusher is completely enclosed in a 
building.  Both the inlet and the discharge point of this primary crusher are vented to a 
baghouse at 99.9% control efficiency when the test was conducted.  The primary crusher 
in Rillito does not reflect the primary crusher in Colton, therefore the AP-42 factor of 
0.001 lbs/ton is not applicable.  If the 0.001 lbs/ton was applicable, then the emissions 
from the primary crusher would be 0.003 tons/day. 
 
To develop an emission factor for Colton primary crusher, staff had assumed that 20% 
emissions were generated from the inlet stream of the primary crusher and were 
controlled by mist suppression at 50% efficiency; and 80% emissions were generated 
from the discharge stream and were controlled by a baghouse at 90% control efficiency.  
The overall control efficiency of the primary crusher at Colton would be: 
 

1 – ((0.2)(0.5) + (0.8)(0.1)) = 82% 
 
The emission factor for the Colton primary crusher was then estimated using the emission 
factor of the primary crusher at Rillito plant as follows: 
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(0.001)(1-0.8) / (1-0.999) = 0.2 lbs/ton 
 
With an emission factor of 0.2 lbs/ton, the emissions from the primary crusher at Colton 
were estimated to be 0.3 tons per day. 
 
Given that the discharge point and the baghouse of the Colton primary crusher are located 
below ground, one can assume that only 5% of emissions were generated from the feed 
stream at 50% control, and 95% of emissions were generated from the discharge at 99.5% 
control.  In this scenario, the overall control efficiency of the primary crusher at Colton 
would be: 

1-((0.05)(0.5) + (0.95)(0.05)) = 93% 
 
Using an uncontrolled emission factor for primary crusher of 0.28 lbs/ton from Mojave 
Desert AQMD Guidelines, the emissions from the primary crusher at Colton would be: 

 
(0.28)(1-0.93) = 0.02 lbs/ton 

 
With an emission factor of 0.02 lbs/ton, the emissions from the primary crusher at Colton 
were estimated to be 0.05 tons per day. 
 
As illustrated above, the primary crusher at Colton can have emission factor ranging from 
0.02 lbs/ton to 0.2 lbs/ton, and emissions ranging from 0.05 tpd to 0.3 tpd. 
 
 
� Available Technology for Primary Crusher and Estimated Costs 
 
Staff has known of three primary crushers described below which are better controlled 
than the primary crusher at CPCC plant located in Colton. 
 
1. The primary crusher located at CPCC plant in Rillito, Arizona which is completely 

enclosed in a building with its feed stream and discharge vented to a baghouse.  To 
replicate this controlled scenario in Colton, CPCC has estimated a total cost of 
$900,000 including: 

 
 $200,000 for an enclosure 
 $200,000 for replacing the rock breaker 
 $500,000 for a baghouse  

 
2. The primary crusher located at CEMEX in Victorville, California, which is enclosed 

in a structure consisting of a roof, solid siding on two opposite sides with one side 
facing in the direction the prevailing winds, and flaps covering the remaining open 
sides to allow access for trucks entering and leaving to unload process materials.  The 
emissions generated from truck loading and crushing at the inlet of the crusher is 
controlled by a dust suppression system.  The discharge of this crusher is vented to a 
baghouse.  The crusher is an Allis Mineral Systems, Superior Model 4265 gyratory 
type with a maximum rating of 1200 tons per hour, and is limited to 21,600 tons of 
material crushed in any calendar days (Mojave Desert AQMD Facility Permit 
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#100005).  From a site visit at this facility, staff is informed that the costs as installed 
for the enclosure were $500,000. 

 
3. In a presentation to staff on March 1, 2005, representatives of Dust Control 

Technology Inc. informed staff that wind fences and a dry fog system was installed at 
a paper mill truck dump and was able to reduce fugitive emissions at that site.  The 
costs as installed for a system including 3-sided wind fences, 20-ft strip curtain, 60 
dry fog nozzles, 1000 gallon air receiver was about $156,000 34, life expectancy of 
wind fence is about 10 years, life expectancy of this system is about 20 years 35 

 
� Cost Effectiveness 
 
Cost effectiveness of controlling the primary crusher can have a range of $ 200 to $ 2000 
per ton estimated as follows.  
 
Assuming 0.3 tpd emissions from the primary crusher are controlled with a structure 
including wind fences and a dry fog system at 70% control with a life expectancy of 10 
years, the cost effectiveness of this system would be: 
  
 $156,000 / (0.3 tpd x 0.7 x 365 x 10) = $ 204 per ton reduced 
 
Assuming 0.05 tpd emissions from the primary crusher is controlled with a solid 
enclosure vented to a baghouse at 95% control with a life expectancy of 25 years, the cost 
effectiveness of this system would be as follows, and therefore it is cost effective to 
further control particulate emissions from the primary crusher: 
  
 $900,000 / (0.05 tpd x 0.95 x 365 x 25) = $ 2,076 per ton reduced 
 
The range of cost effectiveness for the control of the primary crusher is $204 - $2,076 per 
ton reduced. 
 
� Staff’s Proposed Requirements in PR1156 (d)(3)(B): 
 
Staff revised the proposed requirements for a primary crusher as follows: 
 
PR1156 (d)(3)(B) --- In lieu of the configuration described in subparagraphs 
(d)(3)(A) , the operator of crushing equipment installed and operated prior to 
(date of adoption) may use wind fences on at least two sides with one side facing 
the prevailing winds.  The structure shall be equipped and operated with a wet  
suppression system.   To implement this, the operator shall submit a permit 
modification application for primary crusher to enable the Executive Officer to 

                                                           
34 E-mail from Larry Engle to Minh Pham on March 15, 2005. 

35 E-mail from Larry Engle to Minh Pham on March 23, 2005. 
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develop permit conditions to ensure that this air pollution control system is 
designed and operated to minimize particulate emissions. 
 
 
Response 1-9 – Open Storage Piles 
Staff is not clear what “certain situations” were meant in this comment, therefore cannot 
provide a meaningful answer. 
 
 
Response 1-10 – Open Storage Piles 
The commentor was incorrect.  Table 3-10 of the Staff Report provided a list of domes at 
new facilities as well as existing facilities.  There are domes for gypsum, fly ash, clinker, 
limestone, cement, sand, coal, gravel and copper ore.  It is feasible to build enclosure for 
all types of materials. 
 
 
Response 1-11 - Open Storage Piles 
PR1156 is developed based on Control Measure BCM-08 to achieve emission reductions 
in order to meet the requirements of the Clean Air Act, as discussed in Response to 
Comment 1-1.  PR1156 was not developed to resolve existing nuisance situations.  
However, staff expects that any potential future nuisance situations would be further 
reduced by implementing the control options in PR1156. 
 
 
Response 1-12 - Open Storage Piles 
 
CPCC’s estimated cost effectiveness of $ 234,000 per ton emission reduced is based on a 
present worth value of $21,335,000 and an emission reduction of 0.01 tpd for all open 
piles at the facility as shown below is incorrect. 
 
 $ 21,335,000 / (0.01 x 365 x 25) = $ 234,000 per ton PM10 reduced 
 
The emission reduction stated in Table 2-1 of the Preliminary Draft Staff Report was 0.03 
– 0.01 = 0.02 tpd PM10, not 0.01 tpd as taken by CPCC.  In addition, a typical enclosure 
such as a building, a dome or a barn would last more than 25 years (e.g. CPCC has a 
storage barn installed in 1940 to store limestone which is still functioning after 65 years 
in service.)   
 
Staff has estimated the cost effectiveness of about minus $3,000 to $6,000 per ton PM 
reduced as shown in Chapter 5, Table 5-7. 
 
Even though staff believes that it is technically feasible to enclose all types of materials, 
staff is in agreement with CPCC that doming all open piles at the facility is not a cost 
effective solution.  Staff is now proposing enclosing only clinker storage piles that 
occupy a cumulative area of more than 4 acres or have cumulative loading/unloading rate 
(or processing rate) of more than 80,000 tons per month.  Based on information currently 
submitted by the two facilities, existing open piles at the facilities do not have to be 
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enclosed based on the loading/unloading rates and the footprint reported.  For current 
existing open piles, staff proposes other cost effective control options such as using 
chemical dust suppression, installing a three-sided bunker, using wind fences etc.  In a 
future, in case the facilities increase its need for clinker over 4 acres or 80,000 tons 
processing rate per month, then they will need to install an enclosure without cost 
consideration because total enclosure is BACT and CPCC and TXI are major sources of 
particulate matter in the Basin. 
 
Note that using an enclosure however will reduce the materials lost due to wind erosion, 
conserve energy to dry out the wet materials, conserve the use of water or chemical dust 
suppressants, help the facility meeting its RECLAIM NOx allocation without purchasing 
NOx credits, and reduce labor costs in maintaining the facility clean around the storage 
areas.  Some of these cost savings compounded in a 60 year life of an enclosure are now 
included in the cost effectiveness calculation shown in Chapter 5 of the Staff Report. 
 
 
Response 1-13 - Fugitive Dusts From Area Sources 
 
PR1156 and Control Measure BCM-08 are developed to reduce emissions from both 
process equipment as well as fugitive sources.  Staff is including CPCC 
recommendations of tarping and is ready to work with CPCC to identify other cost 
effective control options. 
 
 
Response 1-14 - Fugitive Dusts From Area Sources 
 
An incremental cost-effectiveness assessment as defined in Health and Safety Code 
Section 40920.6 is required for ozone, CO, SOx, NOx and their precursors but not for 
PM or PM10.  Regardless, in assessing the cost effectiveness of the rule, staff is 
accounting for only the additional emission reductions beyond what currently achieved at 
the facilities. 
 
 
Response 1-15 - Fugitive Dusts From Area Sources 
 
Staff appreciates CPCC efforts of working with staff to refine the emission inventory. 
 
 
Response 1-16 - Baghouse Standards 
 
Summary of staff’s response: 
 
Staff is now proposing a 0.01 gr/dscf PM standard, not 0.005 gr/dcsf PM10 as proposed 
in Preliminary Draft Staff Report.  The proposed standard of 0.01 gr/dcsf PM is not 
beyond BACT/LAER based on various sources of information as discussed in Response 
#1-4. 
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Preliminary Draft PR1156 and Preliminary Draft Staff Report proposed a standard of 
0.005 gr/dscf PM10.  Staff is now proposing 0.01 grain/dcsf PM. Staff selected these 
three alternative standards based on technical information available as discussed in detail 
in Response 1-4. 
 
The concern that the 0.01 gr/dcsf is one-half of the level currently used in BACT/LAER 
determination is incorrect.  For major sources, there are no emission limits in the BACT 
Guidelines.  BACT for major sources is determined at the time a permit to construct is 
issued.  The examples listed in BACT Guidelines indicate what were determined BACT 
in the past, not necessarily what it is now.  

 
The requirements for new facilities or new equipment should be analyzed on case-by-
case basis.  In general, new facilities or new equipment are often subject to more 
stringent requirements than existing facilities.  According to BACT/LAER Guidelines, 
new equipment installed at a Title V facility, which is considered major source, should be 
designed to achieve a BACT/LAER level without consideration of costs whereas a cost 
effectiveness analysis for PR1156 has to be conducted.  In addition, new equipment is 
generally required to meet the standard immediately after start-up whereas a period of 
phase-in time was allowed in PR1156 for existing equipment. 

 
Since the requirements for new facility or new equipment are determined on a case-by-
case basis, the level of 0.005 gr/dscf PM10 may not appear on the permit, but in its place, 
other requirements may appear, such as limitation on hourly emissions, daily emissions, 
or operating hours.   The overall requirements for new facility or new equipment may 
therefore become more stringent than the overall requirements in PR1156.  Furthermore, 
it should be noted that it is not atypical for a BARCT standard to be equivalent to that of 
a BACT standard. 
 
 
Response 1-17 - Baghouse Standards 
 
See Response 1-2 
 
 
Response 1-18 - Baghouse Standards 
 
See Response 1-4. 
 
 
Response 1-19 - Baghouse Standards 
 
Staff agrees with the commentor that if the standard was set at the “best” achieved level 
of source test results, then the system would have to be designed for a lower emission 
level to assure that the system would meet the standard all the time.  As shown in Table 
3-3 of the Staff Report, the “best” achieved level of the source test results are 0.003 – 
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0.005 gr/dscf PM, staff is now proposing a standard of 0.01 gr/dscf PM, significantly 
higher than the “best” achieved levels shown in the source test results. 
 
 
Response 1-20 – AP-42 Emission Factors Used As Baghouse Standards 
 
Summary of staff’s response: 
 
The use of AP-42 emission factors to set emission standards is technically supportable.  
However, staff removed Table 1 emission factors from PR1156 because CPCC and TXI 
indicated that they would not elect to demonstrate compliance with the emission factors 
in Table 1 and would choose to comply only with the 0.01 gr/dscf proposed standard. 
 
 
Since the District typically uses data reported by the facilities through the Annual 
Emissions Report to develop its Air Quality Management Plan which contains short term 
and long term strategies to achieve the Clean Air Act requirements, the accuracy and 
appropriateness of a facility emissions inventory is therefore very important, and a 
facility should be held accountable for that. 
 
AP-42 emission factors are not “rough” or inaccurate.  The emission factors are based on 
actual source test results at cement manufacturing facilities.  Almost all of the AP-42 
emission factors reflect that 0.01 grain/dscf is an achievable proposed standard as shown 
in Table 3-6, or Table F-1 of the Staff Report.  The AP-42 emission factors for cement 
facilities have rating of D or E because they were based on a small number of tests (not 
because of these tests are inaccurate) and that there may not be enough tests to represent 
the source category population.  The fact that the AP-42 emission factors were derived 
from source test results, and were not based on empirical formula or theory support, 
supports the fact that they can be used as emission standards. 
 
AP-42 assumes that 50% of PM is PM10 is not inaccurate.  This fraction represents the 
overall fraction of PM10 over PM at the cement facility.  For kilns, where there is a 
combustion process, this fraction may be low in some scenarios, but is not incorrect.  The 
fraction of PM10 in PM varies from 0.5 (CPCC test result conducted in 1999 for a kiln 
using coal, see Table E-1 of Appendix E of Staff Report) to 0.7 (CPCC test result 
conducted in 1999 for a kiln using coal and tire, see Table E-1 of Appendix E of Staff 
Report).   In a report called “Foundation Report on the Cement Manufacturing Sector”, 
dated June 18, 2004, prepared by the Minerals and Metals Branch, Pollution Prevention 
Directorate of Environment Canada, the fraction of PM10 in PM is reported to be as high 
as 0.8 – 1.0 for kilns, and about 0.52 for the entire cement sector.  
 
Staff is in agreement with CPCC that the AP-42 emission factors are currently emission 
factors for PM, not PM10. 
 
Since both CPCC and TXI expressed that they would demonstrate compliance with the 
0.01 grain/dscf outlet concentration and would not elect to demonstrate compliance with 
the emission factors in Table 1 of PR1156, staff removed Table 1 from PR1156. 
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Response 1-21 - Baghouse Standards 
 
Measuring capture efficiency of a ventilation and hood system is a difficult task.  
Currently, the U.S. EPA has developed a source test protocol for capture efficiency 
(EPA, 2003), but has not approved any source test method.  Until then, any ventilation 
and hood system that is designed to meet a minimum capture velocity specified in the 
U.S. Industrial Ventilation Handbook is considered to meet 99.5% capture efficiency.  
Here, again, we are measuring PM, not PM10. 
 
 
Response 1-22 - Baghouse Standards 
 
Summary of staff’s response: 
 
Staff disagrees with the commentor’s analysis.  Conventional filters have control 
efficiency ranging from 95% to 99%.  High efficiency filters have control efficiency 
ranging up to 99.95%, therefore using high efficiency filters can provide a reduction of at 
least 50%. 
 
 
� Benefit of Using High Efficiency Filters 
Staff believes that the benefit of using high efficiency bags to reduce emissions is 
significant.  The emissions can be reduced from 70% to 95% as demonstrated in Scenario 
#1 and #2 below. 
 
Scenario #1:   
The overall efficiency is the product of collecting efficiency and capture efficiency as 
shown in table below. 
 

Collecting Efficiency Capture Efficiency Overall Efficiency 
99.00% 99.5% 98.5% Representing Conventional Filters 
99.50% 99.5% 99.0% 
99.90% 99.5% 99.4% 
99.95% 99.5% 99.5% Representing High Efficiency Filters 
99.99% 99.5% 99.5% 

 
Assuming that all process equipment is equipped with conventional filters having 99% 
collecting efficiency and 99.5% capture efficiency which results in 1 tpd emissions36.  
Changing to high efficiency baghouses with 99.95% collecting efficiency and 99.5% 
capture efficiency will result in: 

1 tpd x (1 – 0.995) / (1-0.985) = 0.3 tpd. 

                                                           
36 Staff ultimate goal in this exercise is to demonstrate the percent reduction switching from conventional 
filters to high efficiency filters, therefore, for the ease of calculation, staff uses a nominal of 1tpd emissions. 
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The emission reduction in Scenario #1 is therefore (1 – 0.3) = 0.7 tpd, or 70% reduction. 
 
Scenario #2:  Now assuming that the capture efficiency is 100%, switching from 
conventional filters with 99% collecting efficiency to high efficiency filters having 
99.95% collecting efficiency will result in: 
 

1 tpd x (1 – 0.9995) / (1-0.99) = 0.05 tpd. 
 
The emission reduction in Scenario #2 is therefore (1 – 0.05) = 0.95 tpd, or 95% 
reduction. 
 
The capture efficiency is expected to be high, from 99.5% to 100%, for baghouses 
venting kilns, raw mills, finish mills, or product silos such as cement, which are the 
equipment that usually has a single pickup point and that accounts for more than 80% of 
the process emissions from the cement manufacturing facilities.  The capture efficiency 
for a baghouse with multiple pickup points, e.g. venting existing semi-covered conveyors 
and transfer points, could be realistically lower than 99.5%, in which cases, operational 
and maintenance procedures become an important tool to assure high capture efficiency 
is maintained at all times. 
 
� Using Overall Efficiency of 99.9% To Determine Current Emissions Inventory 
Staff believes that the current emissions inventory at CPCC can be determined based on 
an overall control efficiency ranging from 95% to 99%, but not 99.9% as used by CPCC. 
 
 
Response 1-23 – 99.5% Overall Control Efficiency for Baghouse Standards 
 
Staff disagrees with CPCC.  The concern that the proposed limit is one-half of the level 
currently used in BACT/LAER determination is incorrect.  For major sources, there are 
no emission limits in the BACT Guidelines.  BACT for major sources is determined at 
the time a permit to construct is issued.  The examples listed in BACT Guidelines 
indicate what were determined BACT in the past, not necessarily what it is now.  
 
The proposed standard is now 0.01 grain/dcsf PM.  The recent source tests at CPCC and 
TXI prove that a level of 0.01 grain/dscf PM is achievable. 
 
A source test methodology for EPA for capture efficiency has not yet been approved by 
EPA, therefore staff has removed the capture efficiency requirement from PR1156.  It is 
reasonable to assume that any ventilation and hood system that meets the minimum 
velocity requirements in the Industrial Handbook will meet the 99.5% capture efficiency. 
 
Staff visited CPCC and TXI in February 2005 to assess the physical configuration of the 
control systems.  Staff determined that with the installation of additional sampling ports, 
manlift or simple platforms, it is technically feasible to test the inlet and outlet of the 
baghouses at CPCC and TXI to determine an overall control efficiency for baghouses. 
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However, staff has removed the proposed alternative standard of 99.5% upon CPCC and 
TXI’s request.  CPCC and TXI indicated that they would choose only to demonstrate 
compliance with 0.01 gr/dscf standard, and that they would not elect to demonstrate 
compliance with the overall control efficiency of 99.5%. 
 
 
Response 1-24 – Emission Inventory and Reductions 
 
Summary of staff’s response: 
 
Staff disagrees with the commentor’s estimates.  Staff is now using an overall control 
efficiency of 95% - 99%, documented in Mojave Desert AQMD Guidelines and EPA Air 
Pollution Control Technology FACT Sheets, to determine PM inventory.  To determine 
future emissions and emission reductions, staff uses a 99.5% control efficiency, the low 
end efficiency that can be achieved with high efficiency filters. 
 
Staff’s estimate about 1 tpd PM associated with process equipment and 0.7 tpd reduction 
of PM (see Table 2-1) including the primary crusher and conveyors and excluding R1157 
equipment at  CPCC. 
 
 
 
� Emission Factor and Control Efficiency Used By Staff In Estimating Process 

Emissions 
CPCC estimates of 0.31 tpd reduction of PM, and 0.155 tpd reduction of PM10 seemed 
low.  Staff would like to present the following explanations. 
 
In the Preliminary Draft Staff Report, to estimate current emissions inventory of process 
equipment, staff used the following emission factors, emission rates and control 
efficiencies: 
 
 AP-42 emission factor, adjusted to 50% control efficiency, for bulk loading to 

primary crusher which is currently controlled with mist suppressant; 
 
 AP-42 emission factor, adjusted to 80% control efficiency, for primary crusher.  

Emission factor used by staff is 0.2 lbs/ton for primary crusher.  The reason for 
adjusting to 80% is shown under Response 1-8; 

 
 AP-42 emission factor, adjusted to 90% control efficiency, for primary screens, 

secondary screens, and conveyors located between primary crusher and raw mills.  
The AP-42 emission factors are for new equipment, totally enclosed, at 99.9% control 
efficiency.  After visiting the CPCC site in February 2004, staff believed that the 
99.9% efficiency was inappropriate for CPCC (e.g. the inlet of primary crusher was 
not vented to baghouses.)  Staff estimated that the control levels at CPCC were more 
likely in a range of 50% - 95%, and therefore staff used 90% as an overall estimate in 
the preliminary staff report; 
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 AP-42 emission factor for raw mills, finish mills, and other equipment, with no 
adjustment; and 

 
 Average emission rates measured by source tests in past 10 years for kilns and clinker 

coolers 
 
To estimate future emissions from process equipment, staff used the following control 
efficiencies: 
 
 80% control efficiency for bulk loading to primary crusher assuming that the truck 

dump area of the primary crusher would be enclosed; 
 
 99.5% control efficiency for primary crusher, secondary crusher, screens, conveyors, 

raw mills, finish mills etc. assuming that they would be vented to baghouses equipped 
with high efficiency filters; and 

 
 50% reduction for kilns and clinker coolers assuming that they would be retrofitted 

with high efficiency filters. 
  
Staff has revised the emission inventory and emission reduction calculation and now is 
using the following: 
 
 Emission factor of 0.028 lbs/ton for primary crusher instead of 0.2 lbs/ton previously 

used 
 
 AP-42 emission factor, adjusted to 95% or 99% 37 control efficiency, instead of 90% 

previously used, for primary screens, secondary screens, and conveyors located 
between primary crusher and raw mills.   

 
The revised estimates for PM emissions at CPCC are in the following range: 
 

Current Inventory Future Inventory Emission Reduction 
0.7 – 0.8 TPD PM 38 0.3 – 0.4 TPD PM 0.4 TPD PM (~ 50% reduction) 

 
As stated in the Mojave Desert AQMD Guidelines, the control efficiency for a baghouse 
with multiple pickups is about 95%, 97% for a baghouse with single pickup and is not 
enclosed, 98% for a baghouse with single pickup and partially enclosed, and 99% for a 
baghouse with single pickup and fully enclosed.  The majority of baghouses at CPCC are 

                                                           
37 The control efficiency of baghouse can vary from 95% to 99.9%.  The U.S. EPA Air Pollution Control 
Technology Fact Sheets for Reverse-Air and Pulse-Jet Fabric Filters (EPA-452/F-03-025 and EPA-452/F-
03-026) states that “Older existing equipment have a range of actual operating efficiencies of 95 to 99.9%.”    
 
38 CPCC revised estimates submitted in December 2004 for current emission inventory of process 
emissions is 0.63 tpd PM, and future inventory is also 0.63 tpd PM.  Note that, in March 2004, CPCC 
provided staff with throughput data that had been reviewed again and revised by CPCC in December 2004.  
The throughput data provided in March 2004 are generally smaller than those updated in December 2004. 
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not enclosed and, therefore realistically, should have control efficiency less than 99%.  
The process emission inventory and emission reduction of CPCC is more likely to be 
about 0.8 tpd and 0.5 tpd reduction, respectively. 
 
� Control Efficiency of  Conventional Filters In Table 3-6 of Staff Report 
Even though the collecting efficiency of conventional filters can approach 99.9% as cited 
in Table 3-9 of the Preliminary Draft Staff Report, staff did not use 99.9% as an overall 
control efficiency to estimate CPCC emission inventory. 
 
Data in Table 3-9 of the Staff Report are used to show that even in the most optimistic 
scenario where the current emission inventory reflects a control efficiency of 99.9%, 
using high efficiency filter would potentially reduce the emission inventory by 50%.  In 
this table, staff uses a normalized 1 tpd PM10 emission for easy calculation.  The 
emission inventory for PR1156 is presented in Table 2-1. 
 
� Front-Half and Back-Half Emissions from Kilns 
Cement kiln has front half and back half PM, and both the front half and back half PM 
should be reported.  Staff proposal of 0.01 gr/dscf is to include both front half and back 
half PM.  In the most current source test at CPCC, the back half was measured at 0.0023 
gr/dscf and the front half was measured at 0.0052 gr/dscf, which is 2.3 times higher than 
the back half (Table E-1 of Staff Report).  This test is the only test in which coal and tires 
were used as fuel, and it should be the most representative test in all the 10 tests shown in 
Table E-1, because CPCC is now using coal and tires as fuel.  The distribution of the 
front and back half in this test does not support CPCC conclusion that “a significant 
amount of the emissions from cement kilns are non-filterable (back half) PM…” 
 
 
Response 1-25 – Costs and Life of High Efficiency Baghouses 
Staff disagrees with the estimates that 1) the costs for high efficiency bags are 6 times 
more than the costs of conventional bags, 2) the life of baghouses is 3 years, and 3) the 
PWV of $16.88 M 
 
In a worst case scenario where the facilities have to replace all baghouses with high 
efficiency filters to meet the proposed emission standards, the costs of high efficiency 
filters were provided to staff by major vendors such as Donalson, Menardi, Gore, and 
BWF.  The costs of high efficiency bags are 2-3 times the costs of conventional bags..  
Therefore, staff believes that the capital costs estimated of $1.4 million for retrofitting 
baghouses at CPCC as presented in Chapter 5 of the Draft Staff Report, are reasonable.   
 
As summarized in Table 3-2 of the Draft Staff Report, CPCC has about 135 baghouses 
and TXI has about 102 baghouses.  Considering the distribution of number of baghouses 
and number of bags in each category presented in Table 3-2, staff believes that it is 
conservative for staff to assume that the costs to replace baghouses at TXI is about the 
same as the costs to replace baghouses at CPCC. 
 
The overall PWV determined by staff is $9.83 M as shown in Table 5-5 
 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 94 October 2005 

Bag life can vary from 3 to 6 years, depends on the Operation and Maintenance 
Procedures at each facility.  Considering that staff at CPCC and TXI is highly trained and 
conscious about the environment, staff assumes that the baghouses at TXI and CPCC are 
well kept, and therefore the bag life of 5 years is a reasonable estimate.  
 
 
Response 1-26 – Cost Effectiveness of Baghouses 
 
CPCC’s estimate of $12,000 per ton was based on the following: 
 Present Worth Value of $16.88 M (in Comment #1-25) 
 Emission Reduction of 0.155 tpd PM10 (in Comment #1-24) 
 $16.88 M / (0.155 tpd x 365 days/yr x 25 years) = $12,000 per ton PM10 
 
Staff estimated is presented in Chapter 5 of the Staff Report, cost effectiveness for 
replacing conventional filters with high efficient filter is about $2,343 per ton PM 
reduced, including source testing and monitoring (Table 5-5), not $12,000 per ton as 
CPCC estimated.  Staff’s estimate was based on the following: 
  Present Worth Value of $10.69  M  
 Emission Reduction of 0.5 tpd PM 
 $10.69 M / (0.5 tpd x 365 days/yr x 25 years) = $2,343 per ton PM 
 
 
Response 1-27 - Baghouse Standards 
 
PR1156 should include baghouse performance standards because the standards are 
technically supportable and cost effective. 
 
 
Response 1-28 – Primary Crusher’s Control 
 
See Response 1-8.  The enclosure and control system for the primary crusher results in a 
range of emission reduction from (0.05 tpd x 50%) = 0.025 tpd to (0.3 tpd x 0.95%) = 0.3 
tpd.  This range of emission reductions is significant considering that the overall process 
emission inventory of CPCC is 0.8 tpd. The control technology is also available and cost 
effective as discussed in Response 1-8.  It should be noted that the enclosure of the 
primary crusher at CEMEX is retrofitted around the existing CEMEX’s primary crusher. 
 
 
Response 1-29 – Open Storage Piles 
Staff agrees with CPCC, and has changed the language to reflect R1157 language. 
 
 
Response 1-30 - Open Storage Piles 
The commentor was incorrect.  Raw materials to make cement are limestone, silica 
(sand), alumina, clay , fly ash, iron, gypsum, Oro Grande clinker (for TXI).  There are 
domes for gypsum, fly ash, clinker, limestone, cement, sand, coal, gravel and copper ore. 
It is feasible to build enclosure for all types of materials. Table 3-10 of the Staff Report 
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provided a list of domes at new facilities as well as existing facilities for clinker, gypsum, 
fly ash, sand, gravel and copper ore, limestone.   
 
 
Response 1-31 - Open Storage Piles 
See Response 1-11.  PR1156 is developed based on Control Measure BCM-08 to achieve 
emission reductions in order to meet the requirements of the Clean Air Act.  PR1156 was 
not developed to resolve existing nuisance situations.  However, staff expects that any 
potential future nuisance situations would be further reduced by implementing the control 
options in PR1156. 
 
See Response 1-12.  CPCC’s estimated cost effectiveness of $234,000 per ton emission 
reduced is based on a present worth value of $21,335,000 and an emission reduction of 
0.01 tpd for all open piles at the facility as shown below is incorrect. 
 
 $21,335,000 / (0.01 x 365 x 25) = $234,000 per ton PM10 reduced 
 
The emission reduction stated in Table 2-1 of the Preliminary Draft Staff Report was 0.03 
– 0.01 = 0.02 tpd PM10, not 0.01 tpd PM10 as taken by CPCC. 
 
In addition, CPCC used 25 years as life of the enclosure.  A typical enclosure such as a 
building, a dome or a barn would last more than 25 years (e.g. CPCC has a storage barn 
installed in 1940 to store limestone which is still functioning after 65 years in service.)   
 
In the absence of PM10/PM fraction for process equipment at cement facilities, the scope 
of PR1156 is changing to regulate PM instead of PM10.  The emission reductions for PM 
associated with open storage piles are 0.04 tpd as shown in Table 2-1. 
 
If using the PWV estimates of $21,335,000 to enclose all open storage piles in the 
Preliminary Draft Staff Report, an estimate of 0.04 tpd PM reduction, and a 60 years life, 
the cost effectiveness would be: 
 

$21,335,000 / (0.04 x 365 x 25) = $ 24,355 per ton PM reduced, not $234,000 per ton. 
 
Staff has later refined the cost estimates associated with total enclosures for open storage 
piles to include annual savings 39.   With annual savings, the PWV to dome all 15 (1-acre) 
storage piles is about $4,761,495 (Table 5-4, Case 4), and the cost effectiveness would 
be: 
  

$4,761,495 / (0.04 x 365 x 25) = $13,045 per ton PM reduced 
 
It is technically feasible to enclose all types of materials, however staff is in agreement 
with CPCC that doming all open piles at the facility is not a cost effective solution.  Staff 

                                                           
39 See Chapter 5.  Capital cost for 1-acre storage pile is $2.42 million.  Annual savings for fuel and use of 
water as dust suppressant is $92,865 per year.  Present Worth Value is from (savings of $317,433) to 
$317,433 for 1-acre storage pile assuming a 60-year life. 
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is now proposing enclosing only clinker storage piles that occupy a cumulative area of 
more than 4 acres, or have cumulative loading/unloading rate of more than 80,000 tons 
per month.  For other open piles, staff proposes other cost effective control options such 
as using chemical dust suppression, installing a three-sided bunker, using wind fences 
etc.   
 
Based on information currently submitted by the two facilities, existing open piles at the 
facilities do not have to be enclosed because the loading/unloading rates were below 
80,000 tons/month, and the footprint of the open storage areas reported were all less than 
4 acres.  For current existing open piles, staff proposes other cost effective control 
options such as using chemical dust suppression, installing a three-sided bunker, using 
wind fences etc.  In case the facilities increase its need in the future for clinker over 4 
acres or 80,000 tons processing rate per month, then they will need to install an enclosure 
without cost consideration because total enclosure is BACT and CPCC and TXI are 
major sources of particulate matter in the Basin. 
 
Note that using an enclosure however will reduce the materials lost due to wind erosion, 
conserve energy to dry out the wet materials, conserve the use of water or chemical dust 
suppressants, help the facility meeting its RECLAIM NOx allocation without purchasing 
NOx credits, and reduce labor costs in maintaining the facility clean around the storage 
areas.  Some of these cost savings compounded in a 60 year life of an enclosure are now 
included in the cost effectiveness calculation shown in Chapter 5 of the Staff Report. 
 
 
Response 1-32 
See Response 1-11, 1-12, 1-27, and 1-31. 
 
 
Response 1-33 
Staff agrees and has revised the language appropriately. 
 
 
Response 1-34 
Staff has added a separate definition for “dust suppressant” which includes water for 
cases in which chemical dust suppressants are not warranted and feasible to use.  Staff 
however believes that the conservation of water should be promoted and chemical dust 
suppressants used whenever possible.  A cost analysis for open sand pile in Chapter 5 of 
the Staff Report shows that using water as dust suppressant has low cost effectiveness. 
 
 
Response 1-35 
Staff agrees.  Existing conveyor should be retrofitted with covers.  However, the vendors 
have well informed staff about the benefits associated with enclosed conveyor, which 
include eliminating all carry back and spillage at the belt return and in turn reducing the 
facility cleanup significantly.  Therefore, staff is proposing that new conveyor systems be 
enclosed. 
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Response 1-36 
Regarding point source emissions, the U.S. EPA NESHAP Subpart LLL has a 20% 
opacity requirement for kilns, and 10% opacity requirements for other equipment 
including raw mills, finish mills, clinker coolers, raw materials dryers, conveyors, 
conveyor transfer points, bagging system, loading and unloading system.  The opacity 
will be measured with EPA Opacity Test Method 9.  PR1156 requirements are therefore 
consistent with NESHAP Subpart LLL for all equipment, except for the kilns.   
 
Regarding the kiln opacity, staff proposal of 10% is based on the following: 
 10% opacity is required for a kiln controlled by a baghouse located at Lafarge 

Corporation in Scott, Iowa 
 10% opacity is required for a kiln controlled by a scrubber located at North Texas 

Cement Company in Grayson, Texas  
 10% opacity is required for a kiln controlled by a baghouse located at Capital 

Aggregates, LTD in Bexar, Texas, and 
 10% opacity is recommended by the  Minerals and Metals Branch Pollution 

Prevention Directorate Environment Canada for kilns 
 
Regarding area source emissions such as emissions from open storage piles, roadways 
and unpaved areas, PR1156 proposes similar requirements as in Rule 1157 which limit 
visible emissions to 20% opacity based on an average of 12 consecutive readings; or 50% 
opacity based on 5 individual consecutive readings using SCAQMD Opacity Test 
Method 9B. 
 
Response 1-37 
PR1156 is not developed to resolve public nuisance but to implement Control Measure 
BCM-08  
 
Response 1-38 
Staff has revised the language to require the operator to cover existing conveyors, to 
enclose new conveyors, and to enclose transfer points.  Conveyors at cement plant are 
either covered (e.g. before blending silos) or enclosed (e.g. after kilns). 
 
Response 1-39 
PR1156 requires loading, unloading and transferring to be enclosed.  However, in a 
scenario where the enclosure is not sufficient to reduce the visible dust to meet the 10% 
opacity requirement, then chemical dust suppressant can be used in addition to the 
enclosure to reduce a “surge” of additional fugitive dusts from these activities.  
Alternative of chemical dust suppressant is allowed under (i)(1). 
 
Response 1-40 
Staff is referring to “belt” conveyor.  A dust tight seal conveying system is a system 
equipped with scrapper, dust curtains, gaskets, to eliminate carry back and spillage. 
 
Response 1-41 
Staff deleted the reference to (d)(6). 
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Response 1-42 – AP-42 Emission Factors  
The AP-42 emission factors were based on source test results which can be converted to 
equivalent outlet concentration in grain/dcsf as shown in Table 3-6 and in Attachment F 
of the Staff Report.  However, upon CPCC and TXI request and indication that they 
would not elect to use the emission factors in this table to demonstrate compliance, staff 
has removed this Table from PR1156. 
 
Response 1-43 – Primary Crusher 
The emission reduction of 0.0017 tpd for primary crusher is incorrect.  For primary 
crusher, staff estimates a range of emission reduction from 0.05 tpd to 0.2 tpd.  The cost 
effectiveness associated with $900,000 is $2,076 per ton as discussed in detail in 
Response 1-8. 
 
Response 1-44 
Enclosing crushing, screening, milling etc. is the requirement.  However, in some 
scenarios, chemical dust suppressants may be used, as necessary, to improve the control 
of an enclosure.  
 
Response 1-45 
See Response 1-42. 
 
Response 1-46 
Regarding costs and cost effectiveness of baghouses, see Response 1-6 and 1-7.  The 
overall control efficiency is corrected to 99.5% to be consistant with (d)(6) even though 
the capture efficiency of the kiln baghouse should be at 100%, or the overall efficiency 
for the kiln baghouse could be at (99.95%)(100%) = 99.95%. 
 
Response 1-47 
Staff has revised the language to clearly indicate that the materials which are already 
stored in silos, bins, hoppers that are vented to baghouses should be continually stored in 
this fashion. 
 
Response 1-48 
Since enclosure is cost effective for materials with high silt content, staff has revised this 
paragraph to require enclosure for materials having silt content larger than 5% and 
loading activity more than 50,000 tons per year. 
 
Response 1-49 
Staff has revised this paragraph to allow tarp, wind fence, or berm as alternative control 
option.  Water can be used subject to paragraph (i)(1).  
 
Response 1-50 
See Response 1-16 to 1-27. 
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Response 1-51 
Staff has revised the language in this section to remove the speed limit for haul trucks 
traveling in the quarry area.  
 
Response 1-52 
Staff has revised the language in this section to allow the use of existing non-certified 
sweepers.  Sweepers purchased after rule adoption date must be certified. 
 
Response 1-53 
Track out roads are defined under (c)(25) are the roads starting from the entrance or exit 
of the facility property to the public roadway.  It is to distinguish it from the paved 
internal of the facility. 
 
Response 1-54 
If CPCC does not anticipate that rumble gate, truck washer or wheel washer is required to 
comply with the opacity in (d)(1), CPCC is not required to install these systems. 
 
Response 1-55 
This paragraph is rephrased to separate the requirements applicable to the truck drivers 
and those applicable to CPCC and TXI.   The truck driver must ensure that cement trucks 
leaving the facility are fully covered with no accumulation on wheels or external surfaces 
of trucks. CPCC and TXI must provide truck cleaning facilities, including a vacuum 
system.  Other trucks delivering raw materials to CPCC and TXI usually leave the facility 
with empty open-bed trucks.  Several aggregate facilities located nearby CPCC who pick 
up waste rocks from CPCC must leave the facility with trucks having at least 6 in 
freeboard and loads that are leveled and CPCC must stabilize the load by using dust 
suppressants to comply with the opacity standard if needed. 
 
Response 1-56 
The operator is required to provide the “Fugitive Dust Advisory” flyers prepared by the 
District to any trucking company doing business with the facility at least once each 
calendar year to ensure that the drivers receive the message on why we need their 
cooperation to prevent fugitive dust and what they are required to do. 
 
Response 1-57 
Staff has visited CPCC and TXI several times during the development of PR1156 and 
noticed that practicing good housekeeping procedures and facility cleanup is essential for 
TXI and CPCC to reduce fugitive dust from the facility.  This paragraph in the 
Preliminary Draft Rule language was related to facility cleanup where staff proposed the 
operator to develop O&M procedures to keep the facility clean and meet the opacity 
standards.  It was not vague.  The requirement is clear and enforceable.   
 
Response 1-58 
Staff has revised this section to require flow meter and pressure drop monitoring for kiln 
baghouses.  For other baghouses, to be consistent with the District permit requirements, 
staff now requires only pressure drop monitoring. 
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Compliance source testing is an important indicator to check baghouse performance.  
Staff is required annual source testing for the kilns/clinker coolers because its emissions 
are significant, about 40-50% total emissions from all process equipment at the facility.  
For other process equipment that account for 80% facility emissions, staff requires 
compliance testing every 5 years.  Staff has revised the frequency of testing to allow the 
facility who uses EPA verified filtration products to only have to perform compliance 
source test at filter replacement time, which can be at a frequency of every 6 years. 
 
Regarding additional costs related to source testing, staff is including the costs for 
scaffolding and testing multiple inlet ducts, if necessary, into the cost effectiveness 
analysis. 
 
Response 1-59 
Staff has removed the language from PR1156.  
 
Response 1-60 
Staff has revised the language to limit the requirement of keeping daily throughput 
records to the primary crusher, kilns, raw mills and finish mills; as well as daily records 
of clinker and cement production and raw materials received.  Compliance source test 
reports for kilns, clinker coolers, raw mills, finish mills, and other equipment that account 
for 80% of the facility process emissions are essential which can be used to affirmatively 
demonstrate compliance with the standards required in PR1156. 
 
Response 1-61 
Staff has renamed this section as “Test Methods and Calculation” to include other tests 
such as opacity, moisture content etc that are not stack tests.  The reference for opacity 
test is already described under (d)(9).  It is necessary to retain other paragraphs in this 
section which describe the references for stack tests, moisture content, and stabilization 
test methods. 
 
In addition, staff believes in the benefits of simultaneous sampling (i.e. 2 samples 
collected simultaneously in 1 test run) compared to the conventional triplicate sampling 
(i.e. 3 samples collected sequentially in 3 test runs).  The benefits are 1) testing time is 
reduced by 2/3, and 2) ability to discard invalid test run and retest.  Therefore, this 
paragraph needs to be retained. 
 
Staff adds a paragraph from Rule 1112.1 which allows particulate measurement from 
SO2 to be excluded from the test results to be consistent with the source testing 
procedures in AQMD Source Test Method 5.1, 5.2, and 5.3. 
 
Response 1-62 
Moisture content level is a difficult parameter to enforce, therefore staff has modified the 
language in this section to exempt enclosure or using R403 stabilization tests in Rule 403 
to demonstrate stabilization for open storage piles containing materials larger than ½ inch 
stored in 90% of the pile volume, provided that these open piles meet the opacity 
standards in PR1156. 
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Response 1-63 
Staff is open to suggestions from CPCC on how to further control emissions from 
roadways. 
 
Response 1-64 
Since both clauses (d)(7)(A)(i) and (ii) contain the requirement of using chemical dust 
suppressant for unpaved roads, and that haul trucks will travel at 15 miles per hour 
outside of the quarry area regardless of whether it is empty or full, staff will delete the 
word “Empty” as suggested by CPCC in (h)(3). 
 
Response 1-65 
Staff has deleted the “Alternative Control Options” paragraph from the Draft PR1156.  
 
Response 1-66 
Preliminary Draft Staff Report has been revised.  The following control efficiencies were 
used to account for impact of current controls: 
 
 Baghouses:  Staff used 95% - 99% as control efficiency for conventional baghouses. 
 Open Piles:  Staff used 50% as control efficiency for three-sided storage open piles. 
 Roadways:  Staff used 50% - 80% as future control efficiency for fugitive dust. 
 
Even though incremental cost analysis is not required by Health and Safety Codes for PM 
rule, staff did perform the “incremental cost effectiveness” for baghouses with high 
efficiency filters, enclosures for open piles, enclosure and additional control for primary 
crusher, covers for conveyors, enclosures for transfer points.  Staff did not perform any 
incremental cost analysis for roadways because CPCC and TXI had informed staff that 
they envisioned no additional controls needed in this area.  The revised cost analysis is 
presented in Chapter 5. 
 
Response 1-67 
Staff appreciated the input and has corrected this error. 
 
Response 1-68 
 
Summary of staff’s response: 
 
Staff has revised the emission inventory based on latest throughput data submitted by 
CPCC in December 2004. 
 
 
In July 2004, CPCC provided staff with an emission estimation for all process equipment 
at the facility.  CPCC used a methodology and calculation spreadsheet previously 
developed for an AB2588 report submitted in 1989.  CPCC updated the throughput data 
in this AB2588 report to reflect current 2003 throughputs.  CPCC estimates in July 2004 
were 0.3 tons per day for all process equipment. 
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However, staff’s review of the July 2004 CPCC report revealed that the methodology 
used in this report relied on many shortcuts, resulting in undercounted emission sources 
and underestimated process emissions.  The July 2004 report only included throughput 
data for certain numbers of equipment but not all. 
 
To determine process emissions at CPCC, staff used the emission sources listed in 
CPCC’s Preliminary Draft Facility Permit and the throughput data provided by CPCC in 
their July 2004 report.  Where throughput data was not available, staff made its best 
estimate based on the process diagrams provided by CPCC.  In November 2004, staff 
provided CPCC with the methodology and calculation spreadsheet for review.  Staff’s 
estimate was 1.46 tons per day for all process equipment at CPCC. 
 
In December 2004, CPCC provided feedback and adjusted all the throughputs in staff’s 
calculation spreadsheet, including the throughputs that CPCC provided in their July 2004 
report.  In December 2004, CPCC revised its inventory submitted in July 2004 to now 
become 0.6 tons per day for all process equipment at CPCC. 
 
Staff again reviewed CPCC’s report submitted in December 2004, re-adjusted staff‘s 
estimate to be 0.7 -0.8 tons per day for all process equipment at CPCC.  Staff provided 
CPCC a copy in March 2005.  No comments were received from CPCC, and therefore 
staff assumed that CPCC and staff reached agreement on the inventory associated with 
process equipment. 
 
 
Response 1-69 
Staff is in agreement with CPCC that there air slides would have no emissions.  However, 
emissions must be determined for pumps and feeders. 
 
 
Response 1-70 
 
� Equipment Located Before Raw Mill  
Staff adjusted the AP-42 emission factors for equipment upstream of the raw mill such as 
primary crusher, primary screen, secondary screen, and limestone conveyors because of 
the following four reasons: 
 

1) The source test report for these AP-42 emission factors indicated that the 
baghouse control efficiency was 99.9%; 

2) The source test report indicated that the equipment were all enclosed; 
3) The source test report indicated that this was a performance test conducted when 

the equipment was new and at its peak performance; and 
4) The primary crusher at CPCC was not enclosed and many belt conveyors were 

open.  CPCC indicated through correspondences with staff that they might have 
800 ft open conveyors and 10 open transfer points. 

 
Therefore, to determine current emissions for equipment located upstream of the raw 
mill, staff adjusted the AP-42 from 99.9% control efficiency down to 90% control 
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efficiency.  To determine future emissions, staff used 99.5% control efficiency 
considering that the primary crusher and all transfer points would be enclosed and vented, 
and conveyors would be covered and vented to baghouses.  A level of 99.9% control 
efficiency to determine future emissions should not be used unless all of the equipment 
are new, completely enclosed, and vented to new high efficient baghouses. 
  
� Equipment Located Before After Raw Mill  
Staff did not adjust the AP-42 emission factors for equipment downstream of the raw mill 
such as raw mill, raw mill air separator, raw mill weight hopper, finish mill, finish mill 
air separator, and finish mill weight hopper because of the following three reasons: 
 

1) The source test reports for these emission factors contained no control efficiency 
data; 

2) The source tests included both performance tests and compliance tests which may 
reflect the equipment after several years of operation; and 

3) The raw mill and finish mill at CPCC are enclosed in a building. 
 
Staff then optimistically assumed that CPCC operated their equipment at the performance 
level of the equipment tested in AP-42, and used these AP-42 emission factors directly 
without adjustment to determine current level of emissions from these sources.  To 
determine future emissions, staff assumed that AP-42 level of control is 99% with 
conventional filters; and the equipment would have 99.5% control efficiency with high 
efficiency filters. 
 
 
Response 1-71 
For open pile emissions, staff did not use emission factors.  Staff used an empirical 
formula in District CEQA Guidelines to determine emissions due to wind erosion and 
AP-42 empirical formula to determine emissions loading/unloading emissions.  In these 
empirical formulas, a ratio of PM10 to PM is 0.5. 
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Comment Letter #2 --- Letter from Gregory A. Knapp of TXI, Riverside 
Cement Company, to Minh Pham of AQMD, dated February 3, 2005 
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Responses to Comment Letter #2 --- Letter from Gregory A. Knapp of 
TXI, Riverside Cement Company, to Minh Pham of AQMD, dated 
February 3, 2005 
  
Response 2-1 
Yes, both would be included under loading, unloading and transferring operations. 
 
Response 2-2 
Staff has modified this definition to “Covered Conveyor” to describe a structure that 
covers only the top and the sides of the belt conveyor but not the bottom.  Staff deleted 
the word “totally” for covered conveyor.  Staff did not specify that the cover should 
extend to within 2 inches of the conveyor belt because the 2 inches requirement is too 
specific. 
 
Response 2-3 
Staff has modified the language accordingly with TXI proposal. 
 
Response 2-4 
Staff keeps the dimension of open pile to 3ft height or a surface area of 150 square feet to 
be consistent with Rule 403 and Rule 1157. 
 
Response 2-5 
Staff has modified the language accordingly with TXI proposal. 
 
Response 2-6 
Since TXI and CPCC have already met many requirements under paragraph (d) such as 
visible emissions, or enclosed bins, hoppers and vented to baghouses, the compliance 
dates vary from 6 months to 2 years after rule adoption date are not unreasonable.  Staff 
has been flexible in the areas that may require additional construction and installation 
work (such as kiln baghouses.) 
 
Response 2-7 
TXI does have several loading areas that are not enclosed.  Staff requested additional 
rationale behind the facts (staff’s e-mail dated December 2004.)  Refer to Response to 
Letter #8 where TXI discusses the areas vented and not vented to the baghouses. 
 
Response 2-8 
Dust curtains, gaskets, and shrouds are to reduce carry back and spillage.  These carry 
back and spillage may not necessarily cause violations of the opacity standards.  
Replacing wear-and-tear dust curtains, gaskets and shrouds, however, will reduce the 
efforts that needed to be spent on facility cleanup.  
 
Response 2-9 
The mills at TXI are not enclosed in a building as the mills at CPCC, however the 
structure  is all vented to baghouses. 
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Response 2-10 
Staff is in agreement with TXI and will allow pulse-jet baghouses 1-year after rule 
adoption date and reverse-air baghouses 2-years after rule adoption date to come in 
compliance with the rule standards. 
 
Response 2-11 
Silos, bins and hoppers vented to baghouses are generally used to store products, but they 
are also applicable to raw materials.  Staff has revised the language to emphasize that no 
back sliding is provided, which means the operator shall not store in open piles any 
materials which are currently stored in silos, bins, and hoppers which are vented to 
baghouses. 
 
Response 2-12 
Staff needs more information from TXI in order to respond to the comment. 
 
Response 2-13 
Staff revised the requirement of re-applying chemical dust suppressant to disturbed areas 
of the piles by end of the work day, instead of end of the work shift, to be consistent with 
R1157.  Also, staff added a definition of “End of Work Day” to clarify the intention. 
 
Response 2-14 
Staff revised the baghouses standards to 0.01 gr/dscf PM.  The facility mustshow 
compliance with a minimum capture velocity specified in the U.S. Industrial Ventilation 
Handbook. 
 
Response 2-15 
Watering begets more dust, sweeping is a better control option. 
 
Response 2-16 
Staff has revised the language per TXI suggestion. 
 
Response 2-17 
This paragraph has been removed from PR1156. 
 
Response 2-18 
Staff has revised the language to require flow rate and pressure drop measurement for 
kilns only.  For other equipment, only pressure drop is required to be measured. 
 
Response 2-19 
Staff has revised the language to reduce the testing frequency for kilns to once every 24 
calendar months if the first two source tests demonstrate compliance with the limits, and 
may be subsequently reversed back to annual testing in the event subsequent testing fails 
to demonstrate compliance and upon notification by the Executive Officer. 
 
Response 2-20 
Staff has revised the language to reduce the number of equipment that needs to be tested 
every 5 years.  By 3 months after rule adoption date, TXI must provide the District a list 
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of top emitting process equipment vented to baghouses that account for 80% of the total 
process particulate emissions at the facility, and the proposed testing schedule for 
representative equipment in that list, with at least two tested in any calendar years. 
 
Response 2-21 
Staff has revised the language per the commentor’s recommendation. 
 
Response 2-22 
Staff has revised the language to clarify that the annual emission report required in 
PR1156 is to be a part of the report submitted through the District AER program. 
 
Response 2-23 
Paper records of trucks entering and leaving facility should be kept daily, however TXI 
may choose to update its book keeping internally on a monthly basis. 
 
Response 2-24 
The potential reduction due to the usage of chemical dust suppressants or other types of 
dust suppressants is difficult to quantify because they vary significantly with weather 
conditions, types of suppression used, and the method of application and maintenance.  
Staff is aware of continuous measurement of fugitive dust emissions from roadways such 
as the uses of TRAKER (Testing Re-entrained Aerosol Kinetic Emissions from Road) or 
SCAMPER (System of Continuous Aerosol Monitoring of Particulate Emissions from 
Roadways) but is not aware of any continuous monitoring for open piles. 
 
Response 2-25 
Staff has revised the language to reflect the commentor’s recommendation 
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Comment Letter #3 --- Letter Sally Rump of Air Resources Board to 
Minh Pham of AQMD, dated February 14, 2005 
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Responses to Comment Letter #3 --- Letter Sally Rump of Air 
Resources Board to Minh Pham of AQMD, dated February 14, 2005 
 
Response 3-1 
 
The requirement in (d)(1)(C) is similar to the requirements in Rule 403 and Rule 1157 
which has been approved by the Air Resources Board.  In the field, AQMD enforcement 
staff usually compares the plume height to a height of a known object, and has issued 
Notice of Violations for plumes exceeding 100 ft in any direction. 
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Comment Letter #4 -- Letter from Andrew Steckel of U.S. EPA Region 
9 to Laki Tisopulos of AQMD, dated February 17, 2005. 
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Responses to Comment Letter #4 --- Letter from Andrew Steckel of U.S. 
EPA Region 9 to Laki Tisopulos of AQMD, dated February 17, 2005. 
 
Response 4-1 
Since the source test for capture efficiency has not yet been approved by The U.S. EPA, 
it would be difficult to demonstrate equivalency reduction.  Therefore, this provision has 
been removed from subdivision (i). 
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Comment Letter #5 --- Letter from Gregory A. Knapp of TXI, Riverside 
Cement Company, to Minh Pham of AQMD, dated April 15, 2005 
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Responses to Comment Letter #5 --- Letter from Gregory A. Knapp of 
TXI, Riverside Cement Company, to Minh Pham of AQMD, dated 
April 15, 2005 
 
 
Response 5-1 
Staff is confident that with the use of high efficiency filters and proper O&M procedures, 
the proposed emission standard of 0.01 grain/dcsf and a reduction of about 0.7 tpd 40 can 
be achieved from process equipemnt at TXI and CPCC.  Staff is also confident that a 
total enclosure will eliminate almost 95% emissions associated with open storage piles.  
However, staff is also exploring the validity of other strategies that may be even more 
cost effective.  Staff acknowledges that street sweeping as identified by TXI and already 
proposed by staff is a potential technique to reduce fugitive dust emissions from paved 
roadways.  As shown in Chapter 5 of the Draft Staff Report, all control options proposed 
by staff are technologically feasible, achieved in practice and cost effective. 
 
 
Response 5-2 
TXI has provided staff with their estimated retrofit costs at their facility, see Comment 
Letter #8, Response 8-1.  TXI estimated a cost of $25,882,500 for an 11-acre enclosure, 
or approximately $54 per square feet.  Staff estimates based on vendor’s information is 
$30 - $37 per square feet, plus 50% contingency, or $45 - $56 per square feet.  Staff 
estimates therefore did take into account of retrofitting an existing operation.  As shown 
in Chapter 5 of the Draft Staff Report, doming is cost effective.  However, staff is also 
exploring the validity of other strategies that may be even more cost effective to control 
emissions from open piles.   
 
 
Response 5-3 
Staff delayed the PR1156 Public Hearing to October 2005 to accommodate the 
commentor’s request.  Staff also conducted additional source testing at TXI and CPCC in 
May and June 2005 to collect additional data for PR1156. 
 
 
Response 5-4 
Staff has revised PR1156 to allow a phase in period of 5 years for non-pulse jet 
baghouses and 1 year for pulse jet baghouses. 
 
 
Response 5-5 
If the loading/unloading, milling, screening, crushing operations were conducted in a 
building, the potential reduction would be 99.99%.  Staff currently uses only 99.5% as an 
overall reduction for these operations, thus it is understood that staff at this phase do not 
                                                           
40 The most recent test results on the kilns and clinker coolers at CPCC and TXI showed that the facilities 
are already achieved 0.01 gr/dscf.  CPCC informed staff that they have recently upgraded their bags from 
conventional bags to high efficiency coated bags which resulted in meeting the 0.01 gr/dscf. 
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require these operations to be conducted in a building but it is required to be enclosed and 
vented to baghouses. 
 
 
Response 5-6 
Staff disagrees with the commentor.  The proposed limit of 0.01 gr/dscf is achieved-in-
practice, technologically feasible and cost effective for kiln baghouses as well as for other 
operations vented to baghouses.  This has been supported by recent source tests 
conducted by CPCC, TXI and AQMD at these facilities for the kilns and mills in 2005. 
 
 
Response 5-7 
Raw materials such as limestone is stored in silo at CPCC. 
 
 
Response 5-8 
Moisture content and stabilization conditions pursuant to Rule 403 are difficult 
parameters to enforce.  These parameters change continuously based on weather 
conditions and opeartor practices, therefore staff has removed this exemption criteria 
from PR1156.  In lieu of these criteria, staff is proposing to limit doming (or total 
enclosure such as building) to high emissivity clinker piles occupying more than 4 acres 
or having loading/unloading rates of more than 80,000 tons per month. 
 
 
Response 5-9 
Staff concurrs with the commentor and has revised the language to propose re-applied 
dust suppressants at the end of each work day instead of each work shift. 
 
 
Response 5-10 
A three-sided enclosure if constructed without a roof and depending on the surface area 
of the open site and weather conditions may or may not reduce wind erosion emissions 
by 75%.  It is a case-by-case situation, but at all times, surface stabilization is required 
and the materials need to be stored completely inside the three-sided structure. 
 
 
Response 5-11 
Staff disagrees with the commentor.  Please refer to Response 5-6 and Chapter 3 of the 
Draft Staff Report.  Source test conducted by CPCC for the finish mills with baghouses 
equipped with conventional filters and high efficiency filters proved that at least 50% 
reduction in emissions is achievable with high efficiency filters. 41 

                                                           
41 CPCC conducted source tests on July 2005 for the finish mills, “Test Report for Particulate Matter 
Testing at Dust Collectors D4-1 and D4-2 at CPCC Colton Plant”.  Collector D4-1 has coated bags, and 
collector D4-2 has conventional bags.  The outlet concentrations measured for collector D4-1 were 0.0075 
– 0.01 gr/dscf with coated bags and for collector D4-2 were 0.018 – 0.021 gr/dscf with non-coated bags, 
respectively.  The reduction of 50% can be achieved with coated bags. 
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Response 5-12 
Staff disagrees with the commentor.  Flue gas flow rate is one of the most important 
parameter to design and size the baghouses.  Therefore, in order to ensure that the 
baghouse is operated within the designed capacity, the flue gas flow rate needs to be 
measured and recorded.  In addition, the kilns/clinker coolers are RECLAIM major 
sources of NOx and SOx.  Flue gas flow rate measurements are already required under 
RECLAIM protocols for NOx and SOx, therefore it should not be an additional burden 
for TXI.   
 
 
Response 5-13 
Staff partially concurrs with the commentor’s suggestion and has revised PR1156 to 
reduce the testing frequency for good performers, that is to allow testing once every 24 
calendar months for kilns/clinker coolers if the two consecutive annual source tests 
demonstrate compliance with the limits. 
 
 
Response 5-14 
Staff partially concurrs with the commentor’s suggestion and has revised PR1156 to 
require source testing for top emitting process equipment vented to baghouses that 
account for 80% of the total process emissions at the facility. 
 
 
Response 5-15 
Staff concurrs with the commentor and has revised the language to not require 
stabilization from unpaved roads that are used less than a monthly average of twice a day. 
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Comment Letter #6 --- E-mail from Jay Grady of CPCC to Tracy Goss 
of AQMD, dated March 25, 2005 
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Responses to Comment Letter #6 --- E-mail from Jay Grady of CPCC to 
Tracy Goss of AQMD, dated March 25, 2005 
 
Response 6-1 – Compliance Dates 
Staff has revised PR1156 to propose 0.01 gr/dscf PM for existing baghouses to allow 
some flexibility in operation and maintenance of the existing units.  However, for new 
baghouses, based on the information presented in Chapter 3 of the Staff Report, staff 
believes that a limit of 0.005 gr/dscf is technically feasible and cost effective to meet.  
Recent source tests conducted by AQMD, CPCC and TXI show that the proposed 0.01 
gr/dscf or 0.005 gr/dscf standard can be achieved.  
 
Staff has also revised PR1156 to allow a phase in period of 5 years for reverse air 
baghouses as requested by the commentor.  For pulse jet baghouses, since high efficiency 
filters are available, staff proposes a 1 year phase in period.  As specified in the 
SCAQMD Test Methods 5.1, 5.2 or 5.3, particulate matter resulting from the conversion 
of SO2 in the gas stream is allowed to be substracted from the mass of materials collected 
from the impingers. 
 
Response 6-2 
Based on the information provided in Chapter 3 of the Draft Staff Report, staff believes 
that 0.01 gr/dscf is achieved in practice and cost effective for kiln baghouses.  This is 
demonstrated by recent source tests at the facility as shown in Attachment H. 
 
Response 6-3 
Staff concurrs with the commentor’s prior suggestion and included the wording of 
“…ultra-fine droplets of water or chemical dust suppressant by means of atomization…” 
to the definition of Fog (Wet) Suppression System. 
 
Response 6-4 
Staff agrees with the commentor’s suggestion and used a 20 consecutive days non-
operation period as a yard stick to define inactive open pile. 
 
Response 6-5 
As recommended by the commentor, a silt content of less than 5% is “very workable” 
and “is not being an issue” with CPCC.  Staff agreed with CPCC and revised the PR1156 
to only require total enclosure for piles with materials having silt content more than 5% 
and loading/unloading operations more than 50,000 tons per year, in the August 9 version 
of the PR1156 released with the CEQA Draft EA.  Since moisture content is constantly 
changing parameter which is highly effected by weather conditions, enforcement would 
become difficult if moisture content was used as an exemption criteria, and because of 
that reason, staff has revised the exemption language in (h)(1) to exclude this parameter. 
 
Response 6-6 
Thank you for the information provided relative to building a wind break from waste rock 
Staff would like to further explore the efficiency of building such a structure in reducing 
fugitive emissions from open storage piles. 
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Comment Letter #7 --- Letter from Jay Grady of CPCC to Dr. Laki 
Tisopulos of AQMD, dated June 16, 2005 
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Responses to Comment Letter #7 --- Letter from Jay Grady of CPCC to 
Dr. Laki Tisopulos of AQMD, dated June 16, 2005 
 
Response 7-1 – Justification for PR1156  
See Response 1-1 and 1-2.  In addition, staff will address additional facilities near 
Rubidoux at a later stage. 
 
 
Response 7-2 – Overlapping Requirements Between PR1156 and Federal Rules 
 
Summary of staff’s response: 
 
Staff commits to working with the industry during and after the rule development process 
to assist the regulated community in understanding the local or federal regulations that 
they are subject to.  Rule 404 is not for baghouses.  Rule 1157 was not developed to 
address cement manufacturing facilities.  The performance standards in Rule 404 and 
Rule 1112.1 are obsolete for baghouses at cement manufacturing facilities.  
 
 
The overlapping, but not conflicting, federal rules and local rules are common for all 
industries and should be easy to understand because the rules are often developed at a 
different time and for different purposes.  Local rules may be more stringent to address 
the regions cumulative progress towards meeting federal, as well as state, air quality 
standards.  Staff usually takes more than a year to develop a rule, and in that process, 
staff adheres closely to the requirements stated in the Heatlh and Safety Codes to involve 
the regulated community and public.  During the rule development process, the regulated 
community is encouraged to discuss and resolve any issues that cause confusion with the 
District Rule Development staff.  After a rule is adopted, if there are any arising issues 
from the regulated community, the District Engineering and Compliance staff are always 
there to assist the regulated communities through a rule interpretation process, rule 
implementation procedures, or educational classes.  As a whole, the District staff strongly 
commits to assist the regulated community in understanding the local or federal 
regulations that they are subject to.  It should be noted that source specific rules under 
Regulation XI often contain more stringent requirements specific to a particular industry 
as opposed to “baseline” standards in Regulation IV – Prohibitions. 
 
Relative to the commentor’s remarks about Rule 404 and Rule 1157, staff  needs to 
clarify the following: 
 
Application of Rule 404 to Baghouses.  District Rule 404 42 is a prohibitory rule, 
developed to limit the particulate emissions from any source that emits particulate matter.  
It was not designed to maximize emission reductions from baghouses. 
 

                                                           
42 Rule 404, Particulate Matter – Concentration, amended February 7, 1986. 
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Rule 404 Limits and Level of 0.01 gr/dscf Achieved In Practice.  It should be noted that 
since Rule 404 was adopted 29 years ago and last amended 19 years ago, the limits in 
Rule 404 do not take into account of the latest development in control technology, the 
compliance status of the Basin towards clean air, and the significance of emissions from 
each source category. 
 
The limits in Rule 404 are not consistent across the emission sources, a small source has 
a higher limit than a large source.  For example, the limit for a source with a volume gas 
discharged of 30,000 dscfm is 0.05 gr/dscf , and the limit for a source with a 200,000 
dscfm is 0.025 gr/dsf, respectively.43  While these limits may have been appropriate 20-
30 years ago, the status of the control technology has evolved to the point where 
emissions from both sources in the example can be reduced to significantly lower levels 
than the levels allowable under Rule 404. 
 
Rule 404 (e) Exemption and The Obsolete of Rule 1112.1 Limit.  Rule 404 (e), however, 
provides an exemption for the kilns and clinker coolers of a dry-process manufacturing 
gray cement because these equipment are subject to Rule 1112.1. 44  This exemption is 
now solely applied to CPCC, which operates two kilns and two clinker coolers to 
manufacture gray cement.  TXI currently uses two kilns and clinker coolers to make 
white cement, thus they are not subject to Rule 1112.1, but Rule 404. 
 
The limits in Rule 112.1 are: 
 
 0.40 lbs per ton of kiln feed for kiln feed rates less than 75 tons per hour, and 
 30 lbs per hour for kiln feed rates of 75 tons per hour or greater. 
 
Data in Table E-1 of Appendix E shows that the actual emissions for the kilns and clinker 
coolers at CPCC during source tests were: 
 
 Where the feed rates were less than 75 tons per hour, the emission levels were 

measured from 0.02 lbs/ton kiln feed to 0.4 lbs/ton kiln feed.  For the majority of the 
tests, the emission rates were much less than half of the alowable limit in Rule 
1112.1.  There was only one time of testing in 1995, the emission rate was at 0.4 
lbs/ton kiln feed. 

 
 Where the feed rates were 75 tons per hour or greater, the emission levels were 

measured from 1.3 lbs/hr to 7.2 lbs/hr.  These levels were much less than the 
allowable limit of 30 lbs/hr in Rule 1112.1. 

 

                                                           
43 As a comparison, the kiln flow rates at CPCC can range 100,000 dcsfm (from Table E-1, Appendix E of 
this Staff Report based on the September 1991 source test) to 175,000 dcsfm  (design flow rate at CPCC at 
350,000 acfm at 600 F based on CPCC e-mail dated June 8, 2005.)  If CPCC kilns were subject to Rule 
404, they would be subject to a limit ranging from 0.033 grain/dscf for 100,000 dscfm to 0.028 grain/dcsf 
for 175,000 dscfm. 

44 Rule 1112.1, Emissions of Particulate Matter from Cement Kilns, Adopted February 7, 1986. 
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In summary: 
 
 Based on the test results since 1991 presented in Table E-1 of Appendix E, it is very 

clear that the allowable limits in Rule 1112.1 are obsolete.  
 
 In addition, there is no basis to explain the difference in the allowable limits, that is in 

lbs/ton kiln feed when feed rate is less than 75 tph, and in lbs/hr when kiln feed is 
more than 75 tph for CPCC; and in grain/dscf for TXI.   

 
 Furthermore, the 75 tons per hour feed rate is a rather a difficult parameter to 

accurately measure, especially when the feed at CPCC is the combination of coal and 
tires. 

 
Because of the three reasons stated above, staff believes that it is important to reevaluate 
the allowable emission level for the kilns and clinker coolers at CPCC and TXI as well as 
for other process equipment vented to baghouses. 
 
Purpose of Rule 1157 45.  Even though Rule 1157 and PR1156 are developed to 
implement the same Control Measure BCM-08, the purpose of Rule 1157 is to reduce  
PM10 emissions from all permanent and temporary aggregate and related operations not 
at a cement manufacturing facility as stated in the Public Notice, Public Worshop, and 
Staff Report of Rule 1157. 
 
 
Response 7-3 – Emission Standards for Baghouses More Stringent Than BACT 
 
Summary of staff’s response: 
 
The District has the authority and the obligation to adopt and implement stringent 
standards in order to bring the region into attainment.  The proposed standard of 0.01 
grain/dscf is not more stringent than BACT.  
 
 
Since the District is a serious non-attainment area with respect to PM10, the District has 
the authority and the obligation to adopt and implement stringent standards in order to 
bring the region into attainment.  These standards can in fact be more stringent than 
BACT.  Please see further explanation under Response 1-3. 
 
The proposed level of 0.01 grain/dcsf for process units vented to baghouses is actually 
achieved in practice and is not more stringent than BACT as demonstrated below.  Since 
BACT is required to be at least as stringent as a control that is achieved-in-practice 
(Health & Safety Code 40405), any new BACT determination would be at least as 
stringent as PR1156 standards. 

                                                           
45 Rule 1157 - PM10 Emission Reductions From Aggregate And Related Operations, adopted December 3, 
2004. 
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1. Recent source tests at CPCC and TXI conducted by the facilities and AQMD for the 

kilns, clinker coolers, raw mills and finish mills confirmed that 0.01 gr/dcsf can be 
achieved-in-practice even with conventional filters.  In addition, based on CPCC 
source tests for the finis mills, high efficiency filters are capable of reducing 
emissions by 50% or more. 

 
2. The following cement manufacturing facilities are already subject to a BACT limit of 

0.01 grain/dscf for process units vented to baghouses. 46  These facilities are not brand 
new facilities and the equipment were mainly retrofitted to accommodate the increase 
in production rate or modernization.   

 
 Lone Star Industries in Indiana in April 1999; 
 GCC Dacotah in South Dakota in April 2003, including front and back half; 
 Lehigh Cement in Madison Iowa in December 2003, including front and back; 
 Lehigh Cement in Maryland, in June 2000; and 
 North Texas Cement in Texas in March 1999. 
 
The 10% opacity limit for proces equipment vented to baghouses is common at these 
facilities.  North Texas Cement and Lehigh Cement even has 5% opacity as BACT. 

 
2. Based on the Bay Area Air Quality Managemnt District BACT Guidelines47, the 

Achieved in Practice BACT level are: 
 

 A level of �0.01 gr/dscf for cement kiln vented to baghouse; 
 Enclosed storage vented to baghousse  with �0.01 gr/dscf for bulk solid material 

storage of white commodities such as cement, gypsum, lime, soda ash, salt cake, 
potash, borax and flour; 

 Enclosure of size reduction and classification equipment, conveyors, and 
associated material transfer points and vented to baghouses <0.01 gr/dcsf. 
 

The Technologically Feasible and Cost Effective in the Bay Area BACT are: 
 
 A level of �0.006 gr/dscf for cement kiln vented to baghouse; and 
 Enclosed storage vented to baghousse  with �0.0013 gr/dscf for bulk solid 

material storage of white commodities such as cement, gypsum, lime, soda ash, 
salt cake, potash, borax and flour. 

 
These emissions are determined using EPA Method 5 for PM, but are used for PM10 
with an assumption that PM10 fraction in total PM is 1 48. 

                                                           
46 U.S. EPA Technical Transfer Network 

47 Bay Area BACT Guidelines 

48 Communications between Donald Vanburen and Douglas Hall of Bay Area AQMD and Minh Pham of 
SCAQMD on July 5 and June 16, 2005.  
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As shown in the Title V permit of Hanson Permanente Cement posted under the Bay 
Area web page, numerous equipment at the facility including finish mill, finish mill 
air separator, clinker transfer, cement silo and loadout tanks, cement packer, clinker 
storage area, and rail loading system already are subject to a limit of 0.006 gr/dscf.  
The rock crusher and crushed rock conveyor system is subject to even more stringent 
standard of 0.0013 gr/dscf.  

 
3. In addition to the above, please see data in Response 1-4 under: 

 Test Results Underlying AP-42 Emission Factors of 0.0002 – 0.006 gr/dcsf 
 European Standards of 0.008 – 0.012 gr/dscf 
 Canadian Proposed Standards of 0.006 gr/dscf and 0.008 gr/dcsf  

 
 

Response 7-4 – BACT Limits Versus Health & Safety Code Requirements  
The requirements of PR1156 are achieved-in-practice, and are not more stringent than 
federal LAER.  Accordingly, H&SC 40440.10 and 40440.11 are not applicable.  The 
concern that the 0.01 grain/dcsf is beyond the current level used in BACT/LAER 
determination is incorrect.  For major sources, there are no emission limits in the BACT 
Guidelines.  BACT for major sources is determined at the time a permit to construct is 
issued.  The examples listed in BACT Guidelines indicate what were determined BACT 
in the past, not necessarily what it is now.  The requirements for new facilities or new 
equipment should be analyzed on case-by-case basis.  In addition, according to 
BACT/LAER Guidelines, new equipment installed at a Title V facility, which is 
considered major source, should be designed to achieve a BACT/LAER level without 
consideration of costs.  
 
 
Response 7-5 – Rubidoux Data 
Please see Response 1-1 and 1-3. 
 
 
Response 7-6 – Alternative Proposal 
TheCEQA analysis will allow the rule development process to continue and ultimately 
finalize the staff proposal based on the comments received from the impacted facilities 
and the public.  It should by no means inhibit the stakeholders from working together and 
revising the proposal as appropriate.  Delaying the release of the CEQA document until 
the proposal is finalized is unnescessarily delaying the process which has already been 
delayed by several months. 
 
 
Response 7-7 
Staff appreciates CPCC commitment and continues to meet with CPCC to work out the 
differences. 
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Response 7-8 – Applicability & Rule 1157 
Refer to Response 1-1 for the basis of PR1156.  The cement plants, including CPCC, are 
not covered under Rule 1157, as indicated in the PR1157 Worshop Notice and the Board 
letter supporting Rule 1157.  Rule 403 does not have as stringent requirements as 
PR1156.  PR1156 has not been presented to the Governing Board, therefore there is no 
findings in resolution adopting Rule 1156.  It is believed the commentor is referring to 
Rule 1157. 
 
 
Response 7-9 – BLDS Definition 
The commentor is misinformed.  The requirements for Bag Leak Detection System 
(BLDS) has been addressed in many U.S. EPA MACT standards, for example the MACT 
standard for cement plants, 40 CFR Part 63, Subpart LLL, adopted in 1999, and the 
MACT standard for secondary lead smelters, 40 CFR Part 63, Subpart X, adopted in 
1997.  In addition, staff has contacted at least three vendors for BLDS who are the 
suppliers of many systems installed at the cement plants such as Ashgrove Cement, 
National Cement Co. and Southdown Cement.  The vendors are willing to provide 
documentation to the facility certifying that their equipment meet the MACT 
requirements.  
 
 
Response 7-10 – EPA Verification Filtration Products 
Staff concurs with the commentor that the U.S. EPA verification process (Environmental 
Technology Verification, ETV for short) is neither a product endorsement nor a 
performance guarantee.  Staff also concurs that the results of a lab test can be different 
from a source test conducted under actual operating conditions, therefore requires a 
source test to verify the performance of the filtration product.  As stated by an expert 49 in 
the field of  ETV testing: 
 

“The performance achieved in the ETV tests, we view as the maximum 
performance that might be achieved in a baghouse operating in the field. There 
are many reasons why the field results might be poorer than the lab results. For 
example, the bags in the baghouse might not be seated properly, or one of the 
bags might have a hole in it, or the unit might be poorly maintained and there is 
"sneakage' from the dirty to the clean side of the tube sheet. Ultimately the 
performance in the field will need to be determined by a stack test. We are 
hopeful that in the case of a well designed, installed, operated and maintained 
baghouse the outlet emissions will correlate closely with the ETV lab results.” 

 
Staff believes that the U.S. EPA verification process provides invaluable information to 
the end users on what performance levels that the high efficiency filters (e-PTFE) can 
achieve compared to conventional filters.  As shown in Table 3-8 of the Staff Report and 
as advertised by the vendors and manufacturers of the high efficiency filters, EPA test 
results show very low achievable emission levels that vary from 0.0003 gr/dscf to 0.004 
gr/dscf.  To provide some margin of compliance and account for the differences in the 
                                                           
49 E-mail from Mr. McKenna of ETS to Minh Pham on March 11, 2005. 
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U.S. EPA lab test conditions comparing to real life operating conditions, staff proposal is 
0.01 gr/dscf for existing baghouses, about 2.5 to 30 times more than the level achieved in 
the U.S. EPA verification tests; and for new baghouses, staff proposal is 0.005 gr/dscf, 
about 1.25 to 17 times more. 
 
Regarding the issue of verification expiration, any expired verification can be reinstated 
if appropriate amount of fee is paid.  The EPA test results would not be expected to 
change for previously verified filtration products.  The vendors and manfacturers 
however are continuously upgrading their products, which may result in even lower 
numbers if they choose to re-verify. 
 
 
Response 7-11 – Definitions of Enclosed Conveyors 
Staff concurs with the commentor’s clarification.  An enclosed conveyor means that the 
top and bottom of the conveyor, including the sides, would be totally enclosed except for 
points of loading and discharge and removable cover to allow routine inspection and 
maintenance. 
 
 
Response 7-12 – Definition of Fog (or Wet) Suppression System 
 
Summary of staff’s response: 
 
Staff has deleted the term “Fog Suppression System” and replaced with “Wet 
Suppression System.”  The system needs to deliver fine atomized droplets of water or 
chemical dust suppressant in order to capture dust generated by the operations at the 
primary crusher. 
 
 
The Preliminary Draft Proposed Rule 1156 released in December 2004 does not contain 
any language or concept for a fog (or wet) suppression system.  The reason is because 1) 
enclosing a primary crusher in a building and venting to a baghouse or 2) enclosing with 
solid sheet metals and controlling with fog (or wet) suppression system are achieved in 
practice at California Portland Cement located in Arizona and CEMEX.  In addition, the 
cost effectiveness of these technologies was estimated to be very reasonable, in a range of 
$285 - $2,076 per ton.  Please also refer to Response 1-8 for further explanation.   
 
In March and April of 2005 50, staff proposed the following definition for fog suppression 
system: 
 

“FOG SUPPRESSION SYSTEM means a system that supplies ultra-fine droplets of 
water or chemical dust suppressant by means of atomization at 800 - 1200 psia 
pressure to control dust generated from a primary crusher.  This system is capable of 
maximizing the dust capture potential of water or chemical dust suppressant, and 

                                                           
50 Staff’s handout in the Working Group Meeting conducted on April 6, 2005. 
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minimizing the amount of water or chemical dust suppressant used by maintaining a 
moisture level of less than 0.05% by weight of material processed.  The ultra-fine 
droplets for the purposes of this definition means droplets in a range of less than 30 
microns in size.” 

 
Staff proposed that an existing primary crusher would be allowed to be enclosed by wind 
fences and controlled with fog suppression system.  However, staff believed that a new 
primary crusher must be enclosed in a building and vented to a baghouse as shown at 
California Portland Cement in Arizona. 
 
In March 2005 51, CPCC provided the following comment: 
 

“Regarding the language of misters or foggers, I have looked through a lot of 
information on various and one thing the all have in common whether they are dry 
foggers or wet foggers is the idea of “fine atomization” of the water droplets.  So I 
think the definition should include that phrase.” 

 
Subsequently, staff has included the commentor’s suggestion, deleted the definition of 
fog suppression system, and created a simplified definition for wet suppressant system as 
follows:  

 
“WET SUPPRESSION SYSTEM means a system that supplies ultra-fine droplets of 
water or chemical dust suppressant by atomization through means of using 
compressed air or applying high pressure as specified by manufacturers to minimize 
dust generated from a primary crusher.”   
 

It is important to note that this system requires high pressure pump to obtain fine 
atomization of the water droplets, and that level is in a range of 800 -1200 psi.  The 
pressure level is used to distinguish a high pressure system which can deliver a minimum 
amount of small atomized droplets of water or chemical dust suppressant to capture dusts 
compared to a mid range or a low range pressure system.  Excessive use of water or 
chemical dust suppressant in the mid range or low range pressure system is not 
recommended.  Compressed air can also be used to create fine droplets of water or 
chemical dust suppressants.  
 
 
Response 7-13 – Requirement of 10% Opacity 
 
Summary of staff’s response: 
 
The 10% opacity is already implemented at many cement manufacturing facilities for 
rock crushing related operations. 
 
 

                                                           
51 E-mail from Jay Grady to Tracy Goss on March 25, 2005. 
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The opacity requirements under 40 CFR Part 60, Subpart OOO are: 1) less than 7% for 
after the performance test is conducted per §60.672(a)(2), or 10% after initial start-up per 
§60.672(b)(2) for any transfer point on belt conveyors or from stack emissions:, and 2) 
15% for crusher per §60.672(c).  Therefore, besides the crusher, the requirements under 
40 CFR Part 60, Subpart OOO, are consistent with PR1156.  Note that 40 CFR Part 60, 
Subpart OOO was adopted in 1985, therefore lacks many monitoring and recording 
requirements to ensure continuous compliance which are subsequently addressed by the 
EPA specifically for Title V facilities. 
  
 Many operating permits already have 10% opacity standard for rock crushing, screening, 
conveying, and storage equipment that are vented to baghouses.  Following are a few 
examples: 
 
 Hanson Permanente Cement, located in Cupertino county, Bay Area of California is 

subject to 10% opacity limit for rock plant coarse crushers, screens, conveyors, and 
other equipment such as clinker conveyors, clinker storage area and related 
equipment, mills, gypsum loading area. 52 

 
 Lone Star Industries in Indiana is subject to 10% opacity for all material sizing and 

transfer equipment, and secondary crushers. 53  
 
 Lehigh Cement Company in Iowa is subject to 5% opacity for their feed bucket 

elevator and other equipment such as clinker silo and conveyors and material 
handling. 53 

 
 North Texas Cement Company in Grayson, Texas is subject to 10% opacity for all 

quarry belt drop points and crusher, and 5% opacity for raw material storages and 
conveyors. 53 

 
In addition, the 10% opacity standard is recommended by the European Commission 54 
and the Pollution Prevention Directorate Environmental Canada. 55 
 
 
Response 7-14 – Requirement of 50% Opacity 
The 50% opacity standard and test method adopted as part of Rule 1157 are reasonable 
regulatory tools developed to regulate short-term but serious release of particulate 
emissions.  Nevertheless, the District has committed to work with the impacted facilities 
in evaluating the implementation of the standard and test method 9B, and reflect any 
adjustments should there be necessary, as indicated in the Resolution of Rule 1157 and 
                                                           
52 Facility Permit of Hanson Permanente Cement, dated November 5, 2003 

53 U.S. EPA Technology Transfer Network, BACT Clearinghouse 
54 Integrated Pollution Prevention and Control (IPPC) – Referenece Document on Best Available 
Techniques in the Cement and Lime Manufacturing Industries. European Commission, December 2001. 
 
55 Draft Foundation Report on the Cement Manufacturing Sector.  Minerals and Metals Branch Pollution 
Prevention Directorate Environment Canada, June 18, 2004. 
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Rule 1157 Settlement Agreement.  In addition, staff agrees to make any necessary 
adjustments to Rule 1156 based on the outcome of Rule 1157 effort. 
 
 
Response 7-15 – Loading and Unloading Requirements 
As shown in the TXI Facility Permit and CPCC permits, the requirement in (d)(2)(A) 
reflects existing loading and unloading at CPCC and TXI where loading and unloading 
are conducted in an enclosed structure that is vented to SCAQMD permitted air pollution 
control equipment.  The term “structure” is not needed to be a building as the commentor 
perceived.  To provide further clarity, staff has replaced the term “structure” with 
“system” as recommended by TXI. 
 
 
Response 7-16 – Covered and Enclosed Conveyors  
As shown in the TXI Facility Permit and CPCC permits, the requirement in (d)(2)(B) 
reflects existing situations at CPCC and TXI where 95% or more of the conveyors and 
transfer points at CPCC and TXI are enclosed and vented to SCAQMD permitted air 
pollution control equipment.  This is achieved-in-practice approach to further minimize 
emissions from this source. Rule 1157 may be revised in the future to include this 
requirement if needed.  See Chapter 5 for cost effectiveness analysis related to this 
control option. 
 
 
Response 7-17 – Loading and Unloading to Storage Piles 
This requirement in this paragraph (d)(2)(C) is for loading and unloading to open storage 
piles.  The requirements, as stated in Rule 1157(d)(6)(A), are in PR1156(d)(5)(C). 
 
 
Response 7-18 – Prevention of Spillage and Carryback 
Staff has revised the language to specify that this requirement is for belt conveyors.  The 
dust-tight seal conveying system is a system that contains dust curtains, shrouds, and 
gaskets along the belt conveying system to contain dust and eliminate carry-back and 
spillage. 
 
 
Response 7-19 – Stacker or Chute 
Subparagraph (d)(2)(E) allows industry to select appropriate equipment, not limited to 
stacker or chute, to mimimize drop height and minimize dust generated to meet the 
opacity requirements, that is 10%, in (d)(1). 
 
 
Response 7-20 – AP-42 Emission Factors 
It is incorrect to state that the AP-42 emission factors cannot be demonstrated by source 
testing.  AP-42 emission factors are based on source testing conducted at the cement 
manufacturing facilities (see summary in Table 3-6, and Table F-1 of the Staff Report).  
From the source test results, one can get either the emission factors in lbs/ton or the outlet 
grain loading in grain/dcsf.  AP-42 emission factors therefore can be measured and 
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demonstrated.  CPCC and TXI have used AP-42 emission factors to report the emissions 
at their facilities for many years.  Therefore, as an option, in lieu of meeting with the 
grain loading requirement of 0.01 grain/dscf, staff proposed alternative options of 99.5% 
overall control efficiency or AP-42 emission factors that CPCC and TXI may elect to 
comply.  However, both CPCC and TXI express that they would not need these options, 
therefore staff has recently removes these alternative standards from PR1156. 
 
 
Response 7-21 – Requirement for Crushing, Screening, Milling Operations 
As shown in the TXI Facility Permit and CPCC permits, the requirement in (d)(3)(A) 
reflects existing, currently enclosed systems at CPCC and TXI, except that the existing 
primary crusher at CPCC is not enclosed and vented to baghouse as it is being proposed.  
The requirements for primary crusher are in PR1156(d)(3)(B) and (C).  For the discussion 
and cost effectiveness analysis related to primary crusher, please see Response 1-8. 
 
 
Response 7-22 – Primary Crusher 
Justification and cost effectiveness analysis for primary crusher is in Response 1-8.  Rule 
1157 was not developed for cement manufacturing facilities which were ranked # 11 and 
#28 on the list of top particulate emitters in the Basin for 2000-2001. 
 
 
Response 7-23 – Possibility of Backsliding Must Be Prevented 
Rule 1157 (d)(2) or (3) or (4) or (5) are written for aggregate facilities, not for cement 
manufacturing facilities.  As shown on TXI Facility Permit and CPCC permits, more than 
95% of the equipment and processes at CPCC and TXI are enclosed and vented to 
baghouses.  If the equipment are operated and maintained appropriately, they will meet 
the opacity requirement in PR1156 (d)(1)(A).  If necessary to meet the opacity standard, 
the industry may apply dust suppressant to dampen and stabilize the materials processed 
in additional to the existing baghouses.    
 
 
Response 7-24 – AP-42 Emission Factor 
Please see Response 7-20. 
 
 
Response 7-25 – Emission Standards for Kilns and Clinker Coolers 
Proposed Emission Standard – 0.01 Grain/Dscf 
The commentor was incorrect.  The proposed level of 0.01 grain/dscf is achieved-in-
practice, technically feasible and cost effective, and is BARCT.  Please see Chapter 3, 
Response 1-4, 1-6, 1-7, and 7-3. 
 
Source Test Method 
As shown in Table E-1 of Appendix E of the Staff Report, CPCC has achieved � 0.01 
grain/dcsf many times since 1991 with SCAQMD source test methods for both front and 
back half.  Specifically, CPCC has shown to achieve: 
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 0.0070 gr/dcsf in 1999 
 0.0054 gr/dscf in 1997 
 0.0082 gr/dscf in 1996 
 0.011 gr/dscf in November 1995 
 0.0047 gr/dscf in February 1995 
 0.0063 gr/dscf in November 1993 
 0.004 gr/dscf in January 1993, and 
 0.0047 gr/dscf in 1991.   

 
Staff has recently conducted two tests at CPCC kilns in June 2005 with SCAQMD source 
test methods, and again CPCC has shown that they met the 0.01 gr/dcsf, including front 
half and back half. 
 
Alternative Proposed Emission Standard – 99.95% Overall Control 
The 99.95% overall control is an alternative standard.  If CPCC selects to comply with 
the 0.01 gr/dscf, they are not subject to show compliance with the 99.95% overall control 
efficiency.  However, per CPCC’s request, staff has removed this alternative from 
PR1156. 
 
Combined Limit for Kilns and Clinker Coolers 
It is not staff’s intent to propose the 0.01 grain/dscf as a combined standard for the kilns 
and clinker coolers at CPCC.  CPCC has two baghouses controlling particulate emissions 
from their two kilns, and two separate baghouses controlling particulate emissions from 
their two clinker coolers with a total of four separate stacks.  The 0.01 gr/dscf is for each 
kiln or each clinker cooler. 
 
Proposed Emission Standard for New Kiln – 0.005 gr/dscf and EPA Method 5 
EPA Method 5 is allowed to be used in lieu of SCAQMD source test methods for the 
0.005 gr/dcsf standard.  As shown in Table E-1 of Appendix E of the Staff Report, CPCC 
has already achieved 0.005 gr/dscf, including front and back half: 
 

 0.0054 gr/dscf in 1997 
 0.0047 gr/dscf in February 1995 
 0.004 gr/dscf in January 1993, and 
 0.0047 gr/dscf in 1991.   

 
Note that this level is with conventional filtration products.  With the high e-PTFE 
products verified by the U.S. EPA, CPCC could achieve even lower than 0.005 gr/dscf,  
as discussed in Chapter 5 of the Staff Report. 
 
 
Response 7-26 – No Backsliding for Current Control 
As shown in the TXI Facility Permit and CPCC permits, and with the input from the 
facilities at the Working Group Meetings, staff understood that more than 95% of the 
equipment are enclosed and vented to control devices.  In December 2004, staff asked the 
facilities to report the remaining small situations when it is not technically feasible to 
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enclose the equipment and vent to baghouses and to provide staff with an explanation for 
these situations. 56  Until now, staff has not received any specific information from the 
facilities.  The statement added into PR1156 (d)(5)(A) “The materials that are stored in 
silo, bin, and hopper by (date of rule adoption) shall not be stored in open storage area.” 
is to prevent backsliding. 
 
Response 7-27 – Cost Analysis for Open Piles With High Emissivity  
For cost analysis of open storage piles, please refer to Chapter 5. 
 
 
Response 7-28 – Surface Stabilization for Three–Sided Enclosure 
A three-sided barrier with at least two feet of visible freeboard from the top of the pile is 
not a warranty for no fugitive emissions.  During a field visit at CPCC on February 2, 
2005, staff observed fugitive dust emissions from an open coal storage pile maintained in 
a three-sided enclosed area with more than 2 ft of visible freeboard even though the 
amount of coal stored in the coal pile at that time was much lower than normal.  During 
another field visit for source testing at CPCC on June 9, 2005, staff observed fugitive 
dust emissions from a massive three-sided enclosed storage area with a roof for grey 
clinkers.  Therefore, staff proposed surface stabilization consistent with the performance 
standards of paragraph (d)(1)(B) and (d)(1)(C) for all semi-enclosures. 
 
 
Response 7-29 – Tarping Inactive Pile 
Staff agrees to allow same control options for active and inactive storage piles. 
 
 
Response 7-30 – Restabilizing Disturbed Area of the Pile With Water In Lieu of 
Chemical Dust Suppressant 
 
Staff disagrees with the commentor.  Water is not as effective as chemical dust 
suppressant for stabilization of an open pile, especially on a long term basis.  The 
frequency of reapplying water is much higher comparing to chemical dust suppressant.  
According to the U.S. EPA: 57 
 

“Necessary reapplication frequencies may range from several minutes for plain 
water under hot, summertime conditions to several weeks (or months) for 
chemicals.” 

 
In addition, water provides a lower control efficiency comparing to chemical dust 
suppressant.  The U.S. EPA concludes: 39 
 

                                                           
56 E-mail from Minh Pham to the working group members on December 17, 2004 to summarize 
information staff requested the facilities to submit after the December 10 Working Group Meeting to 
prepare for discussion in the upcoming Jan 14, 2005 Public Workshop. 
57 Fugitive Dust Background Document & Technical Information Document for Best Available Control 
Measures, EPA-450/2-92-004, September 1992. 
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“The low control efficiency for watering of unpaved roads and the need for 
frequent (almost daily) reapplication preclude the use of watering as possible 
BACM.” 

 
The Staff Report of Rule 1157 reflects the above facts and states: 
 

“The application of chemical dust suppressants is expected to achieve 80% to 
90% control efficiency if it is prepared and used appropriately according to the 
manufacturers’ suggestions (i.e., minimum application of 2 times per every 12 
months).  The control efficiency for watering/misting ranges from 60% to 75%, 
depending greatly on the usage frequency.” 

 
To address these short comings, however, staff has modified its original proposal to allow 
the use of water as dust suppressant in combination with other techniques, such as the use 
of three-sided enclosure. 
 
 
Response 7-31 – Emission Standard for Baghouses 
Please see the discussion in Chapter 3 of Staff Report, Response 1-2, 1-3, 1-4, 1-5, 1-6, 1-
7, and 7-3. 
 
 
Response 7-32 – Emission Standard for Ventilation and Hood System 
Staff strongly disagrees with the commentor and it seems that further explanation of this 
requirement is warranted. The requirement under PR1156 (d)(6)(B) includes two 
alternative options.   
 
The first part, PR1156 (d)(6)(B)(i), requires the facility to show compliance with a 99.5% 
capture efficiency measured with an approved EPA source test.  Currently, even though 
there is a proposed source test protocol that was used successfully to measure the capture 
efficiency of a ready mixed concrete operation58, the U.S. EPA has not finalized its 
approval, therefore staff removed this requirement from PR1156 until then. 
 
In lieu of the requirement in PR1156 (d)(6)(B)(i), the facility can show compliance by 
using the minimum capture velocity requirement documented in the U.S. Industrial 
Ventilation Handbook.  This alternative compliance option is not a source test 
requirement and it is widely approved by the industry.  In addition, based on a discussion 
with CPCC on a site visit on February 2, 2005, staff understood that 95% or more of the 
ventilation and hood system at CPCC was well designed according to the approved 
industrial standard, and that CPCC could hire a consultant to determine compliance of the 
remaining 5% ventilation and hood system based on engineering calculation and keep 
that analysis to show compliance, and therefore CPCC could support the requirement 
stated in PR1156 (d)(6)(B)(i). 
 
                                                           
58 Emission Factor Test Protocol for Ready Mixed Concrete Foundation (Test for Capture Efficiency) Air 
Control Techniques. October 2003 
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Response 7-33 –  Compliance Dates 
Staff agrees with CPCC’s suggestion and as submitted on March 25, 2005 about 
compliance dates.  Please see Response 6-1.   
 
 
Response 7-34 –  Requirement for Quarry Area and Haul Roads 
In August 2005, staff removed this requirement from PR1156 following CPCC’s request 
since the quarry operation at CPCC is subject to R1157.   
 
 
Response 7-35 – Sweeping Requirement for Weekends, Holidays, and RainyDays 
Since the sweeping requirement is tied to the opacity standard of 20% for paved roads, it 
may not be necessary to sweep during weekends, holidays, or rainy days provided that 
the operator complies with th 20% opcaity standard. 
  
 
Response 7-36 – Closing Cement Train Hatches To Reduce Spillage 
Staff agrees with the commentor; however it is difficult to regulate train operations.  
therefore staff does not include a requirement of closing the cement train hatches in 
PR1156(d)(8)(C). 
 
 
Response 7-37– Overlapping Requirements with R403 and R1157 
R1157 was not developed for cement manufacturing facilities.  PR1156 contains more 
specific requirements than Rule 403. 
 
 
Response 7-38 – Monitoring Requirements COMS/BLDS, O&M Procedure 
The additional requirements were added after the Public Workshop as a result of 1) 
comments received from the manufacturers and the public and 2) staff’s observations 
after additional field visits to the facilities in February, May and June of 2005. 
 
O&M Procedures for Baghouses 
The public recommended staff to include O&M procedure for baghouses to ensure that 
the performance of the baghouses proven at the time of testing is maintained 
continuously.  An O&M procedure contains many technical requirements that need to be 
reviewed and approved by staff.  This approval process is recognized and required by the 
U.S. EPA under 40 CFR Part 63, Subpart LLL, §63.1350. 59  However, staff agrees that 
the O&M procedures will not need to be reviewed by staff. 
 
O&M Procedures for Roadways, Storage Piles, and Facility Cleanup 
In the Preliminary Draft PR1156 released in December 2004, this requirement was placed 
under PR1156 (d)(9) and was discussed with the industry at the Public Workshop held in 
                                                           
59 MACT Standard, 40CFR Part 63, Subpart LLL, National Emission Standards for Hazardous Air 
Pollutants from the Portland Manufacturing Industry, adopted in June 14, 1999. 
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January 2005.  After the Public Workshop, staff visited TXI and CPCC again in 
February, May and June 2005.  During these visits, staff observed that the conditions of 
the internal roadways and areas around the open storage piles got worse after a heavy 
rain, prompt cleanup of materials spillage and carryback  would help the facilities stay in 
compliance with the proposed opacity limit of 20% for open piles and roadways.  
Therefore, staff has added a proposed requirement for O&M procedure for open piles and 
roadways.  These O&M procedures are recognized and required by the U.S. EPA under 
MACT Standard, 40 CFR Part 63, Subpart X.,  §63.545.  60   
 
It should be noted that CPCC and TXI currently has their own O&M procedures, 
therefore staff believe that the O&M requirements are not expected to create burden for 
the facilities. 
 
Continuous BLDS/COMS 
Baghouse manufacturers highly recommended staff to include a requirement for Bag 
Leak Detection System (BLDS) or Continuous Opacity Monitoring System (COMS).  
Having a BLDS or a COMS will benefit the industry significantly, they will be able to 
predict and detect bag failure before it occurs and will provide the facility with some 
level of assurance that the opacity standard of 10% required in PR1156 (d)(1) is not 
exceeded.  This requirement is recognized and required by the U.S. EPA under MACT 
Standard, 40 CFR Part 63, Subpart LLL and Subpart X.  Staff is recommending these 
devices to be installed only on the top process particulate emitters. 
 
 
Response 7-39 – Gas Flow Rate and Pressure Drop Monitoring 
 
• Importance of Monitoring Gas Flow Rate and Pressure Drop 
Gas flow rate and pressure drop  are the two most important parameters used for sizing 
the baghouses.  In designing and sizing the baghouses, the manufacturers are often asked 
by the facilities to provide guarantees for emissions, pressure drop, temperature loss and 
bag life under a defined set of operating conditions including gas flow rate and pressure 
drop.  In return, the baghouse manufacturers often ask the facilities to monitor and keep 
records of certain parameters including gas flow rate, pressure drop, temperature, and 
inspection & maintenance log of compressed air supply, system fan, ash removal system, 
and access doors to ensure that the facilities have operated and maintained the baghouses 
appropriately under a good preventive maintenance program.  61 
 
The gas flow rate and pressure drop are also the key paramters for troubleshooting.   A 
good operating range for pressure drop is about 4 inches - 8 inches of water depending on 
the baghouse system.  If the pressure drop gets too high, the system fan will limit the gas 

                                                           
60 MACT Standard, 40 CFR Part 63, Subpart X, National Emission Standards for Hazardous Air Pollutants 
from Secondary Lead Smelters, adopted in June 13, 1997.  Similar to 40 CFR Part 63, Subpart LLL, this 
MACT standard is only applicable to two facilities in the District, Quemetco and Exile. 

61 Fabric Filter – Baghouses I:  Theory, Design and Selection of John McKenna of ETS, Inc. and James 
Turner of Research Triangle Institute. 



 
Draft Staff Report Chapter 7 – Responses to Comments 

______________________________________________________________________________________ 
Proposed Rule 1156 158 October 2005 

flow, forcing reduction in production capacity.  Operating continuously above the 
specified limit will often result in permanent increases in fabric pressure drop, shortened 
bag life, loss of bag cleaning effectiveness, and ultimately higher emissions.  On the other 
hand, if the pressure drop decreases, it means that there is a leak in the system and will 
ultimately result in increase in emissions.  Because the gas flow rate and the pressure 
drop are integrally related, for accurate trouble shooting, pressure drop information 
cannot be intrepreted properly unless the flow rate is known.  Increasing the gas flow rate 
over the  baghouse capacity should be prevented at all times.  62 
 
• No Administrative Burden 
Regarding the commentor’s claim of administrative burden on the industry, the kilns and 
clinker coolers at CPCC and TXI are RECLAIM major NOx and SOx sources, therefore 
the flow rates are already been measured and recorded continuously following 
RECLAIM NOx and SOx protocols.  The pressure drops are also already monitored 
continuously at these facilities.  Therefore, staff believes this requirement will not cause 
any additional administrative burden to the facilities. 
 
• Title V Requirements 
TXI already has a Title V permit, CPCC has not yet received their Title V permit because 
their kilns and clinker coolers have not yet been in compliance with the CO limit in 
SCAQMD Rule 407. 
 
In addition, as stated in Title V Regulation, Rule 3004(a)(3), staff must provide the origin 
(i.e. name the rule and regulation) for each permit condition stated in the Title V facility 
permit.  Therefore, the requirement for the gas flow rate and pressure drop must 
technically be first in PR1156 before it can be required in the Title V permit. 
 
Furthermore, when developing PR1156, staff wants to ensure that the future rule will 
have sufficient monitoring, recordkeeping and reporting requirements to substantiate the 
facility compliance with the PR1156 emission standard to satisfy the requirement stated 
in Rule 3004(a)(4).  
  
 
Response 7-40 – Availability of COMS/BLDS Monitoring 
 
• Availability of COMS/BLDS 
Staff strongly disagrees with the commentor.  Note that CPCC currently has two 
COMS/BLDS manufactured by BHA installed and operated to monitor the kiln’s opacity.  
The COMS and BLDS have been developed in a last 20-25 years and are commercially 
available.  The U.S. EPA has published a guidance document for BLDS since 1997.  63   
The COMS/BLDS have been installed and operated at cement manufacturing facilities 

                                                           
62 Fabric Filter – Baghouses II:  Operation, Maintenance and Troubleshooting of Gary Greiner of ETS, Inc. 

63 Fabric Filter Bag Leak Detection Guidance, EPA-454/R-98-015, U.S. EPA Office of Air Quality 
Planning and Standrads (OAQPS) 
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such as CPCC, Ashgrove Cement, National Cement and Southdown Cement as well as 
other facilities such as BP refinery and secondary lead smelters Quemetco, and Exide.    
 
• Costs and Cost Analysis 
The costs for COMS are about $20,000 - $25,000 per monitor, and the costs for BLDS 
are about $5,000 - $9,000 per monitor. 64  It should be noted that COMS/BLDS is a tool 
for troubleshooting, early detection of bag failure, leak locating device, replacing manual 
visual inspection.  It can also serve as a tool for optimizing cleaning cycles, reducing the 
usage of compressor air, cutting down the need of replacing filters, and as a result, saving 
annual operating costs. 65  Staff has included the costs of COMS/BLDS in the cost 
analysis in Chapter 5 of the Staff Report. 
 
• Federal Requirement 
The requirements for Continuous Emission Monitoring (PM CEMS) and COMS/BLDS 
are very clear in 40 CFR Part 63, Subpart LLL. Section §63.1350 (k) of this regulation 
deferred the installation of Contiuous Emission Monitoring (PM CEMS) until further 
rulemaking.  The PM CEMS is a feasible technology at higher costs than COMS/BLDS, 
however has a benefit of measuring PM directly with less need for correlation to the 
source test results.  This technology has been continuing in study by the U.S. EPA. 66 The 
COMS/BLDS required under PR1156 is available commercially.  It has been a 
requirement in 40 CFR Part 63, Subpart LLL, as well as in 40 CFR Part 63, Subpart X, 
§65.548, since 1997. 
 
 
Response 7-41 – Malfunction Period of Monitoring Devices 
The intention of this paragraph is to provide the industry a protection during a 
malfunction period or a planned routine maintenance period when the monitoring device 
or recording device is not working.  With this protection, the industry does not have to 
obtain a variance during the time allowed in this period (i.e. 96 consecutive hours.)   This 
concept has been implemented in RECLAIM rules and Rule 1105.1.   
 
 
Response 7-42 – Source Testing Requirement 
It is necessary for the industry to conduct regular compliance tests to ensure compliance 
with PR1156 emission standards.  In December 2004, staff proposed annual testing for 
the kilns and clinker coolers.  Upon a recommendation from TXI, staff has revised the 
proposal to allow testing once every 24 calendar months for the facility who can 
demonstrate compliance with the emission standards in two consecutive tests.  Regarding 
the concern of expired verification, please see Response 7-10.  
 

                                                           
64 Filtersense, Teledyne Instruments Monitor Labs, Land Instruments International, Rosemount Analytical, 
Auburn System, LLC., B3 Systems, Inc. 

65 Return on Investment analysis of FilterSense (www.filtersense.com) 

66 E-mail from Ron Myers, U.S. EPA to Minh Pham on May 19, 2005. 
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Response 7-43 – Source Testing Requirement 
The rule making staff needs to put these requirements in a rule so that permit processing 
staff can make a reference to when they process the permit application, especially for 
Title V facility.  Please refer to Response 7-39.  
 
 
Response 7-44 – O&M Procedures 
Please refer to Response 7-38.  It should be emphasized that the cement industry is not 
the only industry that has to pay a fee for O&M review.  This process is already applied 
to lead smelters subject to 40 CFR Part 63, Subpart X   Staff agrees that O&M procedures 
shall not need approval by District. 
 
 
Response 7-45 – Reporting Fugitive Emissions  
Staff has removed this requirement. 
 
 
Response 7-46 – Recordkeeping  Requirements  
In the Preliminary Draft PR1156, staff proposed the industry to keep daily throughput 
records of all processes at the facility.  Upon receiving comments from the facility, staff 
reduced the requirement to keeping daily throughput records for only four major 
processes at the facility, namely 1) primary crusher, 2) kilns, 3) raw mills, and 4) finish 
mills. 
 
All industries, including facilities subject to R1157, are required to keep records of 
applying dust suppressants, sweeping, cleaning activities, and trucks transporting 
materials to/from the facility. 
 
Staff agrees with the commentor that keeping records of all start-up, shutdown, 
malfunction and repair for all 1,400 devices at CPCC is a difficult task to do, therefore 
modified the language to require those records for the top process emitters only. 
 
 
Response 7-47 – Source Test Methods and Calculations  
Except for the kilns and clinker coolers, staff does not expect there to be an issue of front 
and back half because raw mills, finish mills, cement loading operations etc. contain 
filterable cement dusts which should be all collected on the front half sampling train.  
Regarding the kilns and clinker coolers, the past and recent test results at CPCC show 
that the 0.01 grain/dcsf, combined front half and back half, can be obtained.  In addition, 
EPA Method 5 is also allowed to be used as an alternative test method to SCAQMD test 
methods. 
 
 
Response 7-48 – Source Test Methods  
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These requirements in PR1156 (g)(3) are similar to the requirements in Rule 1105.1.  
There is currently no guidance document for testing baghouses.  Staff has removed the 
capture efficiency testing until it is approved by the U.S. EPA.   
 
 
Response 7-49 – Exemption for Blasting  
Staff concurs and adds an exemption for blasting.   
 
 
Response 7-50 – Off-Ramp for Units that Do Not Meet 0.01 gr/dscf  
While at the earlier stages of rule development, staff discussed the idea of crafting an off-
ramp provision for certain baghouses, subsequent tests conducted at TXI and CPCC by 
the District and the two facilities revealed that such a provision is no longer necessary at 
the proposed performance standard of 0.01 gr/dscf. 
 
 
Response 7-51 – Minor Revision of Language in (h)(1)  
Staff concurs. 
 
 
Response 7-52 – Alternative for Use of Dust Suppressants  
The language is in R1157, however staff will consider removing it if industry does not 
see any benefit to it. 
 
Response 7-53 – Delete Table 1  
This is a compliance option, not a requirement.  However, since CPCC and TXI 
expressed that they would not elect this option, staff removed Table 1 from PR1156.  
Please see Response #7-20. 
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Comment Letter #8 --- Letter from Gregory Knapp of TXI to Minh 
Pham of AQMD, dated June 28, 2005 
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Responses to Comment Letter #8 --- Letter from Gregory Knapp of TXI 
to Minh Pham of AQMD, dated June 28, 2005 
 
Response 8-1 – Cost Effective Analysis of Open Storage Pile of Gypsum, White 
Cement Raw Materials, and Grey Clinker 
 
Summary of staff’s response: 
It was not staff’s intention to require enclosed building for gypsum and white material 
storage including clay, clinker, and limestone because they were not piles with high 
emissivity (>5% silt content and >50,000 tons per year loadind/unloading rate.) 
 
Staff disagrees with TXI estimates on the 11-acre area needed to be enclosed for grey 
clinker piles.  At a loading rate of 700,000 tons per year, staff estimates that TXI needs 
about 2 acres for current storage of clinker, and based on the unit cost provided by TXI, it 
is cost effective to install a 2-acre enclosed building.  If there is an expansion in 
operations at TXI in a near future, TXI is required to enclose grey clinker storage 
regardless of costs because that is BACT and TXI is a major source of PM.  After further 
discussion with TXI, staff revises the criteria to require enclosed building only if the total 
storage area for grey clinker at the facility is more than 4 acres, or the loading/unloading 
rate or processing rate of clinker is more than 80,000 tons per month..   
 
 
TXI analysis in Table 1 contains the cost analysis for doming of gypsum pile, white raw 
material piles and grey clinker pile.  Currently, PR1156 proposes doming for material 
storage pile having silt content >5% and loading/unloading rate >50,000 tons per year. 
 
Gypsum Pile 
 Based on TXI information in Table 1 and information previously submitted to the 
District in April 2005 67, gypsum has silt content >15% but loading rate of 32,000 – 
45,000 tons per year, therefore gypsum pile is not required to be enclosed.    
 
White Material Piles 
Based on the information previously submitted to the District in April 2005, white raw 
materials includes a clay pile, a pile for clinker white, and a pile for crushed rock white 
with the following silt content and loading rates: 
 

 Area  
(Acre) 

Silt 
Content 

(%) 

Loading Rate 
(tpy) 

Wind Erosion 
Emissions as shown in Table 
1 of TXI May Report 68(tpd) 

Clay white 0.42 20 8,954 0 
Clinker white 0.83 1.5 18,181 0.0095 
Crusher rock 0.32 15 33,055 69 0.002 

                                                           
67 E-mail of Gregory Knapp of  TXI to Minh Pham on April 14, 2005 

68 TXI Report, Fugitive Emissions Study, May 25, 2005 
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TXI is not required to dome the clinker white pile because the silt content is less than 5%, 
and the clay white pile and crushed rock pile because the loading rate is less than 50,000 
tpy. 
 
Grey Clinker Pile 
Latest information submitted by TXI in August 2005 is summarized below: 
 
1) Total capital investment of a 475 ft wide, 1000 ft long, 50 ft tall building (11 

acres) was estimated to be $25,882,500; 
2) Total annual usage of chemical dust suppressants currently used on grey clinker 

pile was $67,000 per year 
3) Total annual operating costs associated with a building was $25,000 per year 
4) Total PM10 emissions from stacking and reclaiming = 2188.9 lbs/year PM10 

based on loading/unloading rate of 700,000 tons per year. 
 
Additional information provided to staff during August 16, 2005 field visit and a meeting 
at the District on August 3, 2005 is summarized below: 
 
5) TXI used a 25-year life for a building assuming that their gray clinker mills used 

for grinding clinkers at TXI Riverside only last for an additional 25 years. 
6) TXI expected that their plan at Oro Grande after modernization will have a 

capacity of 2.1 million clinker, and 1/3 of that will be transported to TXI 
Riverside for milling (or 700,000 tons per year loading/unloading at Riverside 
clinker storage area) 

 
Staff disagrees with TXI’s estimates of 11 acres needed to be enclosed for grey clinker 
piles.  Staff belives that only 2-acre area is needed because of the following facts: 
 

 In a meeting with District staff on August 3, 2005, TXI informed staff that TXI 
would need a storage area for 80,000 tons of clinker.  An amount of 80,000 tons 
of clinker would not require an 11-acre storage area.  CPCC in Colton stores 
74,000 tons of clinker in a three-sided barrier with roof that occupies less than 1 
acre.  CPCC in Mojave has a 320 ft diameter dome (about 1.85 acres) for storing 
75,000 tons of limestone.  Staff visited TXI in May and August 2005, and in those 
visits, saw that the gray clinker stored in Bay I and J of not more than 1 acre. 70 

 
Staff disagrees with TXI’s estimates for emission reductions.  TXI estimated PM10, not 
PM.  Staff estimates are as follows: 

For stacking and reclaiming: 
0.008 lb/ton x (1 stacking + 2 reclaiming) x 700,000 tpy = 16,800 lb/yr 
PM uncontrolled 

                                                                                                                                                                             
69 In a meeting on August 3, 2005 at the District, TXI informed staff that only 25% (33,055 tpy) of the total 
reported 132,220 tpy of crushed rock delivered to the facility was stored in open area. 

70 Field visit of Tracy Goss in May 2005, and field visit of Minh Pham, Laki Tisopulos and Brett Kimberly 
in August 2005. 
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For wind erosion: 

Emission factor based on EPA AP-42 = 3.66 lb/day-acre uncontrolled 
 
Assuming 50% for chemical dust suppressants currently employed at TXI 
Riverside, the current emission factor would be: 2.66 x (1-50%) = 1.33 
lb/day-acre. 
 
PM emissions for a 2-acre pile = 1.33 lb/day-acre x 2 acres = 2.66 lb/day = 
971 lb/yr PM with existing control 

 
Total emissions = (16,800+ 971) lb/yr = (0.023 + 0.001) tpd = 0.024 tpd PM 

 
Emission reduction with enclosed building assuming 95% additional reduction for 
stacking and reclaiming:  0.023 tpd x 95% = 0.022 tpd = 44 lbs/day 
 

Staff agrees with TXI’s unit cost estimates, but does not agree with TXI’s overall costs 
and cost effectiveness estimates.  Staff’s estimates are as follows: 
 

Total capital investment of a approximately 2-acre building: $25,882,500 x 2/11 = 
$ 4,705,909  

 
Total annual savings: $67,000 - $25,000 per year = $42,000 per year 

 
Present worth value for 25 years assuming that TXI Riverside will close the grey 
clinker milling operations at TXI Riverside after 25 years:  

$4,705,909 – (15.6)( $42,000) = $4,705,909 - $655,2000 
= $4,050,709 for a 2-acre building. 

 
Present worth value for 60 years assuming that TXI Riverside will continue the 
grey clinker milling operations at TXI Riverside: 

$4,705,909 – (22.6)( $42,000) = $4,705,909 - $949,200 
= $3,756,709 for a 2-acre building. 

 
Cost effectiveness for a 2-acre building assuming the building would be for 25-
year in service: 

  $4,050,709 for a 2-acre building / (0.022 tpd x 365 days x 25 years) 
  = $20,178 per ton PM reduced 

 
Cost effectiveness for a 2-acre building assuming the building would be for 60-
year in service: 

  $3,756,709 for a 2-acre building / (0.022 tpd x 365 days x 60 years) 
  = $7,797 per ton PM reduced 
 
To be proactive or planning for future expansion, TXI may want to dome the entire 11-
acre storage area at TXI.  Doming or enclosed building is an achieved in practice 
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technology, therefore will be a BACT requirement, and will be required for TXI without 
cost consideration because TXI is a major source of particulate matter in the Basin. 
 
Response 8-2 – Rephrase “Dust-Tight Seal Conveying System” 
Through the field visits at CPCC and TXI, staff has seen many spillage and carryback of 
materials under the conveyor belts.  Dust curtains, shrouds, gaskets, belt scrappers and 
others are available techniques that are used to reduce carryback and spillage addressed 
in OSHA Guidelines 71 and presented to staff by manufacturers.  Prevent 100% of dust 
seal is difficult, but staff believes that the facility will do all they can to reduce fugitive 
emissions, therefore as suggested by TXI, staff has rephrased the original paragraph 
from: 
 

“The operator shall install and maintain dust curtains, shrouds, and gaskets along the 
belt conveying system to contain dust, prevent spillage, and provide a dust-tight seal 
conveying system.”  
 

to become: 
 
“The operator shall install and maintain necessary dust curtains, shrouds, belt 
scrapers, and gaskets along the belt conveying system to contain dust, prevent 
spillage and carryback in order to minimize visible emissions.” 

 
Response 8-3 – Enclosed Milling System 
It is not staff’s intention to require TXI to enclose the ball mill systems in a building at 
this time.  However, it should be noted that the raw mill and finish mill systems at CPCC 
are currently enclosed in a building and vented to baghouses, and with the use of high 
efficiency filters in the future, the overall control efficiency at CPCC may increase to 
more than 99.99% for their finish mill and raw mill systems, much more than a level of 
99.5% proposed by staff at this time for PR1156.  To reduce further confusion, staff 
changes the word “enclosed structure” in PR1156 (d)(3)(A) to “enclosed system” as 
suggested by TXI. 
 
Response 8-4 – Dust Suppressant Not Required For Enclosed System 
For an enclosed system vented to a baghouse that is well designed and operated, staff 
expect that the facility will meet the opacity level of 10% proposed in PR1156 (d)(1)(A).  
However, if for any reason the system fails to meet the opacity standard (e.g. pressure 
drop and/or gas flow rate increases over the design level), dust suppressant must be used 
as necessary to prevent visible emissions. 
 

                                                           
71 Dust Control Handbook for Minerals Processing, Chapter 2 – Preventing Dust Formation.  OSHA 
Guidelines.  February 1987.  www.osha.gov 
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Response 8-5 – Enclosed Storage Area for High Emissivity Pile 
Staff has shown through cost analysis that enclosed storage are cost effective.  Please 
refer to Chapter 5 of the Draft Staff Report.  However, staff is willing to revise the 
requirement to require enclosure only to grey clinker storage pile of more than 4 acres or 
with loading/unloading rate of more than 80,000 tons per month based on a 12-month 
rolling average basis.   
 
Response 8-6 – Enclosed Storage Area for Grey Clinker 
See Response 8-1 and also Chapter 5 of Staff Report. 
 
Response 8-7 – Allow Flexibility in O&M Procedures for Baghouses 
Staff acknowledges that TXI and CPCC are currently conducting an inspection and 
maintenance program for baghouses.  Each facility may follow a different method to 
inspect and maintain their equipment.  They may rely on different monitoring parameters 
and they may have different frequencies of inspecting and maintaining their equipment.  
The language in PR1156(e)(9) is to allow CPCC and TXI the flexibility of establishing 
and defining their own O&M procedures, yet require a submission of a few fundamental 
pieces of information (i.e. operating parameters to be monitored, range of operating 
levels, frequency of monitoring and recording, means of measuring, and routine 
maintenance procedures.)   This is not to restrict the way that CPCC or TXI wants to 
operate and maintain their equipment as long as they meet the proposed emission 
standards in PR1156 (d). 
 
Response 8-8 – Paved Road Emission Reductions and Cost Effectiveness 
Staff agrees with the commentor that using R1186 sweeper is a cost effective control 
measure.  However, staff cannot preclude the emission reductions that can be achieved 
with other control options, such as high efficiency filters, proposed in Chapter 3 of the 
Staff Report. 
 
Response 8-9 – Cost Effective for Enclosed Buildings 
Staff disagrees that 80,000 tons per month clinker storage needs an area of 11 acres, 
therefore the costs of $25,882,500 estimated by TXI for an 11-acre storage area should be 
reduced.  Staff estimated an area of 2 ares and a cost effectiveness of $20,178 per ton for 
a 25-year life and $7,797 per ton for a60-year life building.  See detail in Response 8-1.  
 
Response 8-10 – Rubidoux Monitoring Data 
Clinker and limestone include calcium, a compound that was detected at Rubidoux 
station.  TXI and CPCC are the two largest facilities located in the area of the Rubidoux 
monitoring station that use clinker and limestone in their process of making cement. 
 
Response 8-11 – Goal of PR1156 
Staff strongly disagrees with the commentor.  PR1156 should not be limited to street 
sweeping and control options that minimize visible emissions only, but should be 
developed to include all feasible, cost effective, and achieved in practice control 
measures to achieve maximum possible emission reductions.  Please refer to Response 1-
1. 
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Comment Letter #9 --- Letter from Andy Winston of GE Energy to 
Minh Pham of AQMD, dated July 1, 2005 
 
 

 
 

 9-1 
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Responses to Comment Letter #9 --- Letter from Andy Winston of GE 
Energy to Minh Pham of AQMD, dated July 1, 2005 
 
Response 9-1 – EPA Verification Lab Test Results Versus Field Test Results  
Please see Response #7-10.  Staff agrees with the commentor that there is a difference 
between the EPA verification lab tests and field tests, and that the lab test results might 
be lower than the field test results.  Therefore, staff proposes a level of 0.01 grain/dcsf 
instead of lower levels (e.g. 0.0003 gr/dscf) from the EPA lab test results. 
 
Staff also agrees with the commentor that there is a potential leakage from the baghouse 
ventilation and hood.  Therefore, staff proposes that the baghouse ventilation and hood 
must meet a capture efficiency of at least 99.5% as shown in PR1156 (d)(6)(B)(i).  A 
system that is designed to meet a minimum capture velocity requirement specified in the 
U.S. Industrial Ventilation Handbook is considered to have 99.5% capture efficiency as 
shown in PR1156 (d)(6)(B)(ii). 
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Comment Letter #10 --- Letter from Gregory Knapp of TXI to Minh 
Pham of AQMD, dated August 2005 
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Responses to Comment Letter #10 --- Letter from Gregory Knapp of 
TXI to Minh Pham of AQMD, dated August 2005 
 
Response 10-1 – TXI Source Test Results from TXI  
Staff includes the entire source test report provided by TXI in the Administrative Record 
of PR1156 but did not include the entire source test report here in this Staff Report.  TXI 
test results support staff proposal of 0.01 gr/dcsf. 72 
 
Response 10-2 – Revised Cost Analysis for Grey Clinker Pile   
See Response to Comment # 8-1.  To be proactive or planning for future expansion, TXI 
may want to dome the entire 11-acre storage area at TXI.  Doming or enclosed building is 
an achieved in practice technology, therefore will be a BACT requirement, and will be 
required for TXI without cost consideration because TXI is a major source of particulate 
matter in the Basin. 
 

                                                           
72 From TXI test results, the open-top kiln/clinker cooler system at TXI averaged at 0.0037 gr/dcsf, 
including front and back-half, measured with EPA Method 5D; the grey finish mill averaged at 0.0005 
gr/dscf, including front and back-half, measured with EPA Method 5.2; and the white raw mill averaged at 
0.0027 gr/dscf, including front and back-half, measured with EPA Method 5.2 
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Comment Letter #11 --- E-mail from John Bennett of CPCC to Tracy 
Goss of AQMD, dated September 16, 2005 
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Response to Comment Letter #11 --- E-mail from John Bennett of 
CPCC to Tracy Goss of AQMD, dated September 16, 2005 
 
 
Response 11-1 – Alternative Compliance Standards, Emission Factors In Table 1 
and 99.5% Control Efficiency 
 
Since both CPCC and TXI indicated to staff that they would not elect to comply with 
these alternative emission standards and would comply with the 0.01 gr/dscf only, staff 
has removed these provisions from PR1156. 
 
  
Response 11-2 – Record Keeping for Trucks and Materials Imported/Exported 
 
Many of the facility permits for cement manufacturing facilities have this record keeping 
requirement for the purpose of emission determination and to show compliance with 
specific permit conditions.  Staff agrees to remove this general requirement from PR1156 
with the understanding that this may be required through permit evaluation process on a 
case-by-case basis, or through future revision of the Annual Emission Report.  
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Comment Letter #12 --- Letter from Andrew Steckel of EPA to Elaine 
Chang of AQMD, dated September 27, 2005 
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Responses to Comment Letter #12 --- Letter from Andrew Steckel of 
EPA to Elaine Chang of AQMD, dated September 27, 2005 
 
 
Response 12-1 – SCAQMD Opacity Method 9B and Source Test Method 5.3 
On September 28, 2005, staff immediately submitted the SCAQMD Opacity Method 9B 
and Source Test Method 5.3 to EPA for review.  In addition, staff will include these test 
methods together with PR1156 SIP Submittal after the Public Hearing in November 
2005. 
 
Response 12-2 – Executive Discretion in Section (d)(2)(A) Language 
In order to minimize the Executive Officer discretion, staff has revised the language to 
specify the 10% opacity will be used as a bench mark for approval. 
 
 
Response 12-3 – Haul Truck Speed Limit of 35 Miles Per Hour 
Haul trucks are only used at CPCC and not at TXI.  CPCC indicated that if the speed 
limit was restricted to 15 mph, they would need to double the use of haul trucks to stay at 
their current production level.  Considering the fact that CPCC must apply chemical dust 
suppressants to unpaved roads for haul trucks at least twice a year, must comply with the 
opacity standard not to exceed 20% at all times, has not received any Notice of Violation 
because of exceeding the opacity limit of 20% for haul trucks, and the emissions trade off 
for other criteria pollutants that could be generated by doubling the amount of haul trucks 
traveling within the facility73, staff believe that it is justifiable to set a limit at 35 mph 
instead of 15 mph. 
 
 
Response 12-4 - Other EPA Recommendations 
B1- Size of Droplets   
It is not necessary to specify the size of ultra-fine droplets (5-40 microns in diameter) in 
the definition, as it is difficult to enforce.  In order to receive a permit to operate the 
control equipment (wet suppression and wind screens) for the primary crusher, the 
facility must submit an application for permit modification, which must include the 
manufacturer’s specification for the size of the ultra-fine droplets that could be generated 
with their wet suppression system.  
 
B2 - Criteria for Inactive Storage Pile 
Staff concurs with EPA recommendation and has modified the language to read “the 
previous 20 consecutive days”. 
 
B3 - Criteria for Stabilized Surface 

                                                           
73 Emissions increases from doubling the amount of haul trucks were estimated to be 1 lb/day CO, 0.3 
lb/day VOC, 8 lb/day NOx, 0.07 lb/day SOx, 0.14 lb/day PM10 using the following data: 1) Emission 
Factors for Haul Trucks (Table C-4, Appendix C, CEQA EA of PR1156) are CO: 0.0063 lb/mile; VOC: 
0.0014 lb/mile; NOx: 0.042 lb/mile; SOx: 0.0004 lb/day; PM10: 0.00078 lb/mile; 2) Traveling Distance = 3 
miles two ways; and  3) No of Trip Per Day  = 60. 
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Staff concurs with EPA recommendation and has modified the language to read as 
recommended by EPA. 
 
B4 - Definition for Wind-Driven Fugitive Dust 
In the definition of “Stabilized Surface”, staff has used the wording “Wind-Driven 
Fugitive Dust” and staff has added the definition for Wind-Driven Fugitive Dust as 
recommended by EPA. 
 
B5 - Sunset Date for Non-1186 Sweepers 
Staff does not believe that the rule should require early retirement of existing non-1186 
sweepers since it is not a requirement in Rule 1186 nor in Rule 1157. 
 
B6 - Track-Out 
Staff concurs with EPA recommendation and has added a definition for “Operator” and 
revised the language to clarify that track out, as defined in PR1156, is not allowed and 
cleaning facilities must be provided “on-site”. 
 
B7 - Distribution of “Fugitive Dust Advisory” 
Staff concurs with EPA recommendation and has clarified the language to assure that 
“Fugitive Dust Advisory” flyer must be distributed once a year. 
 
B8 - Frequency for Source Testing  
Staff concurs with EPA recommendation and has clarified the language to assure that the 
reduction in testing frequency only be allowed if the two “most recent” consecutive 
annual source tests demonstrate compliance.  However, to ensure the quality of the 
source test reports produced by the third party source testing firm, the Executive Officer 
must evaluate the test results and notify the facility if there is a need to revert the testing 
frequency back to annual testing.   
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Attachment A - Regulatory Comparative Analysis 
 
A brief description of current regulatory requirements for Portland cement manufacturing 
industry is as follows. 
 
• AQMD Rule 401 
 
AQMD Rule 401, Visible Emissions, establishes limits for visible emissions from 
operations located in the Basin.  Under the rule, a person shall not discharge into the 
atmosphere from any single source any air contaminant for a period or periods 
aggregating more than three minutes in any one hour which exceed a Ringelman No. 1 or 
20% opacity. 
 

• AQMD Rule 403 
 
AQMD Rule 403, Fugitive Dust, sets performance standards and operational 
requirements (Best Available Control Measures, BACM) for any activity capable of 
generating fugitive dust in the Basin.   Under the rule, a typical operation must not emit 
any visible dust beyond the property line, or the dust generated must not exceed 20% 
opacity if the dust emissions are generated from vehicle traffic, and PM10 concentration 
as the difference between upwind and downwind samples must not exceed 50 
micrograms per cubic meter.  In addition, Rule 403 requires several BACM such as 
installing 50 ft long gravel, paving 100 ft track-out road, or utilizing wheel washers. 
 

• AQMD Rule 404 
 
AQMD Rule 404, Particulate Matter - Concentration, specifies maximum allowable 
particulate concentrations at different discharged gas rates calculated as dry gas at 
standard conditions.  Standard conditions are defined in AQMD Rule 102 as a gas 
temperature of 60 oF and a gas pressure of 760 mmHg (14.7 lbs/in2) absolute.  The 
smallest and highest maximum concentrations specified in Rule 404 are 0.01 grain/ft3 for 
discharge rates at or more than 2,472,000 ft3/min; and 0.196 grain/ft3 for discharge rates 
at or below 883 ft3/min, respectively.  For a typically high level of kiln/clinker cooler 
discharged rate at 150,000 ft3/min dry at standard conditions, the maximum allowable 
concentration under AQMD Rule 404 would be about 0.02 grain/ft3. 
 

• AQMD Rule 405 
 
AQMD Rule 405, Solid Particulate Matter - Weight, specifies maximum allowable mass 
emissions of particulate matter at different process weight per hour. The highest 
maximum allowable emission rate specified in Rule 405 is 30 lbs/hr for process weight at 
or more than 1,102,000 lbs/hr.  For a typically high level of  kiln/clinker cooler feed rate 
of 80 tons/hr or 160,000 lbs/hr, the allowable emission limit under AQMD Rule 405 
would be 19 lbs/hr. 
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• AQMD Rule 1112.1 
 
AQMD Rule 112.1, Emissions of Particulate Matter from Cement Kilns, specifies the 
maximum allowable mass emissions of particulate matter for gray cement kilns and 
clinker coolers only.  The maximum allowable mass limits are: 
 0.4 lbs/ton of kiln feed for kiln feed rates less than 75 tons/hr, and 
 30 lbs/hr for kiln feed rates equal to or more than 75 tons/hr.   
 
Gray cement kilns and clinker coolers located at California Portland Cement Company 
are subject to Rule 1112.1 and are exempt from the requirements of Rule 404 and 405.  
The white cement kilns and clinker coolers at Riverside Cement Company are exempt 
from Rule 1112.1, and thus are subject to the requirements in Rule 404 and Rule 405. 
 

• NSPS Title 40, Part 60, Subpart F 
 
Title 40, Part 60, Subpart F of the Code of Federal Regulations, Standards of 
Performance for Portland Cement, specifies the emission limits for PM from California 
Portland Cement Plants constructed or modified after August 17, 1971.  The requirements 
of 40 CFR Part 60, Subpart F, are summarized in Table A-1. 
 

• NESHAP Title 40, Part 63, Subpart LLL 
 
The 40 CFR Part 63, Subpart LLL, National Emission Standards for Hazardous Air 
Pollutants from the Portland Cement Manufacturing Industry, specifies the standards for 
new and existing major sources of PM10 (e.g. emissions equal to or more than 70 tpy) at 
Portland cement manufacturing plants.  The requirements of 40 CFR Part 63, Subpart 
LLL, are summarized in Table A-1. 
 

• Compliance Assurance Monitoring, 40 CFR Part 64 
 
Compliance Assurance Monitoring, 40 CFR Part 64, specifies monitoring, recordkeeping, 
and reporting requirements for sources that are subject to emission standards identified in 
State Implementation Plan, use a control equipment, and have pre-control emissions that 
are equal to or more than the major source threshold which is 70 tons/yr for PM10.  The 
requirements of 40 CFR Part 64 are summarized in Table A-1. 
 

• Comparative Analysis 
 
Under the Health and Safety Code Section 40727.2, the AQMD is required to compare 
and analyze PR 1156 with existing state or federal regulations.  Table A-1 provides a 
summary of key requirements in existing AQMD Rule 1112.1, and federal regulations 40 
CFR Part 60, Subpart F; 40 CFR Part 63, Subpart LLL; and 40 CFR Part 64; and a 
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comparison with the proposed requirements in PR 1156 .  Further analysis, if needed,  
will be available in the draft staff report. 



Draft Staff Report  Attachment A – Regulatory Requirements & Comparative Analysis 
 
 

_________________________________________________________________________________________________________________________________ 
Proposed Rule 1156 193 October 2005 

Table A-1:  Comparison Between PR1156, NSPS 40 CFR Part 60 Subpart F, NESHAP 40 CFR Part 63 Subpart LLL, and 
Compliance Assurance Monitoring 40 CFR Part 64 Requirements 
 

PROPOSED RULE 1156 AQMD RULE 1112.1 
 

NSPS -- 40CFR PART 60 
SUBPART F 

NESHAP -- 40 CFR PART 63 
SUBPART LLL 

COMPLIANCE ASSURANCE  
MONITORING 40CFR PART 64 

APPLICABILITY 
Equipment/Operation:  
Kiln, clinker cooler, raw 
mill system, finish mill 
system, raw mill dryer, raw 
material storage, clinker 
storage, conveyor transfer 
points, bagging, bulk 
loading and unloading 
systems; and operations that 
generate fugitive dusts. 

Equipment/Operation: 
Cement kiln and clinker 
cooler for dry-process 
manufacturing of gray 
cement. 

Equipment/Operation: 
Kiln, clinker cooler, raw mill 
system, finish mill system, 
raw mill dryer, raw material 
storage, clinker storage, 
conveyor transfer points, 
bagging and bulk loading and 
unloading systems 
 
 
 
• Equipment constructed 

or modified after 
7/17/1971. 

 
 
 
 
 

Facility is a major source or area 
source of air toxics; 
 
Equipment/Operation:  
Kiln, clinker cooler, raw mill 
system, finish mill system, raw 
mill dryer, raw material storage, 
clinker storage, conveyor transfer 
points, bagging and bulk loading 
and unloading systems 
 
• Existing equipment or 

equipment constructed or 
reconstructed after 
9/11/1998. 

Equipment that: 
• is subject to emission standard 

(e.g. SIP approved rules but not 
40 CFR Part 60 or Part 63 
rules);  

• uses a control device, and 
• 3)  has pre-control emissions 

that are equal to or more than 
the major source threshold (e.g. 
70 tpy PM10) 

COMPLIANCE DATE 
By December 2006. On and after February 

1986. 
On or after completion of the 
initial performance test. 

• For existing equipment:  
6/14/2002 

 
• For new or modified 

equipment:  Upon startup 

If the Title V application is 
complete before 4/20/1998, a CAM 
plan is due as part of the application 
for the Title V permit renewal, or as 
part of the application for a 
significant permit revision. 
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Table A-1 (Cont.)  
 

    

PERFORMANCE STANDARDS 
All Equipment 
Opacity � 10% 
 
Kilns and Clinker Coolers 
PM10 � 0.05 lb/ton clinker  
 
All Baghouses 
Outlet concentration � 0.005 
grain/dscf ; or 99.5% 
capture efficiency and 
99.5% collecting efficiency 
 
Other Equipment 
Equipment specific 
emission standards in lbs 
per ton materials processed 
 
Other Requirements 

• Enclosed storage piles, 
crushers, screens, mills, 
conveying systems, and 
other equipment. 

• Pave roads, use 
chemical dust 
suppressants, limit 
vehicle speed, street 
sweeping, and facility 
cleanup. 

Facility Emissions 

Reduce 2003 baseline 
emissions by 50% by 2006. 

Kilns and Clinker 
Coolers Combined 
• PM � 0.4 lb/ton feed 

when kiln feed rates 
<75 ton/hr 

 
• PM � 30 lb/hr when 

kiln feed rates >75 
ton/hr 

Kilns 
• PM � 0.3 lb/ton feed dry 

basis 
• Opacity � 20% 
 
Clinker Coolers 
• PM � 0.1 lb/ton feed dry 

basis 
• Opacity � 10% 
 
Other Equipment 
Opacity � 10%  

Kilns: 
• PM � 0.3 lb/ton feed dry 

basis 
• Opacity � 20% 
 
Clinker Coolers 
• PM � 0.3 lb/ton feed dry 

basis 
• Opacity � 10% 
 
Other Equipment 
Opacity � 10% 
 
Other Requirements  
THC < 50 ppmvd as propane 
corrected to 7% oxygen 
 
D/F <8.7 x 10-11 grain/dscf 
corrected to 7% oxygen 

Not specified performance 
standards. 
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Table A-1 (Cont.)  
MONITORING, RECORDKEEPING AND REPORTING REQUIREMENT S 
• Annual source testing 

for kilns and clinker 
coolers 

 
• Source test at least 10 

equipment vented to 
baghouses which are in 
the top 20% PM10 
emitters at the facility. 

 
• Monitor operating 

parameters of 
baghouses such as flue 
gas flow rates and 
pressure drop across 
filters. 

 
• Keep all records to 

demonstrate 
compliance for at least 
5 years. 

 
• Report annual 

emissions for all 
process equipment, 
open storage piles and 
vehicle traffic. 

 
• Source Test Methods: 

AQMD Method 5.1, 
5.2, 5.3 or EPA Method 
5 modified; or EPA 
Method 201A and 202 
for PM10. 

Not specify. • Continuous opacity 
monitoring for kilns and 
clinker coolers and any 
bypass 

 
• Record visible emissions at 

least three 6-minute 
periods each day, and 
records maintained for 2 
years. 

 
• Record daily production 

rates and kiln feed rates 
 
• Initial performance test is 

required to be conducted.   
 
• Excess emissions must be 

reported semi –annually. 
 
• Malfunctions must be 

reported. 
 
• Semiannual report of 

excess emissions and 
malfunctions 

 
• Source Test Methods:  

EPA Method 5 for PM and 
Method 9 for opacity. 

• Initial performance test is 
required to determine 
compliance with the emission 
limitation and to establish the 
operating limits 

 
• Performance test is required 

every 30 months – 5years 
 
 
• Source Test Methods:  EPA 

Method 5 for PM and Method 9 
for opacity.   

 
 
 

A CAM plan accompanying a Title 
V permit must: 
• Describe indicators to be 

monitored; 
• Describe indicators' ranges; 
• Describe performance criteria 

for monitoring; 
• Provide justification for the 

use of the indicators, ranges, 
and monitoring approach; 

• Provide emission test data, if 
necessary; and 

• Provide an implementation 
plan. 

  
A Title V permit must: 
• Include approved monitoring 

approach,  
• Have specific definitions of 

exceedence or excursion; 
• Include reporting and 

recordkeeping requirements; 
and 

• Indicate if source testing is 
required. 

 
Source Test Methods:  Not 
specified. 
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Attachment B – Process Description 
 
There are two Portland cement manufacturing facilities in the Basin, California Portland 
Cement Company (CPCC) and TXI Riverside Cement Company (TXI).  CPCC 
manufactures gray cement, and TXI manufactures white cement and produces gray 
cement from clinkers delivered to the facility by railcar.  The production of Portland 
cement is a four step process which includes: 
 

1) Raw materials acquisition; 
2) Preparation of raw materials into raw mix; 
3) Pyroprocessing of raw mix to make clinkers; and 
4) Grinding and milling of clinkers into cement. 

 
Raw Materials Acquisition 
 
Raw materials for manufacturing cement include calcium, silica, alumina and iron.  
Calcium is the element of highest concentration, and iron is raw material for gray cement 
but not used for white cement.  These raw materials are obtained from minerals such as 
limestone for calcium; sand for silica; shale and clay for alumina and silica.  CPCC 
obtains limestone from the quarry located on site.  Other raw materials are delivered to 
CPCC by truck or rail car.  All raw materials are delivered to TXI by truck or rail car. 
 
Preparation of Raw Materials into Raw Mix 
 
Preparing the raw mix includes crushing, milling, blending and storage.  Primary, 
secondary and tertiary crushers are used to crush the raw materials until they are about ¾ 
inch or smaller in size.  Raw materials are then conveyed to rock storage silos.  Belt 
conveyors are typically used for this transport.  From the rock storage silos, the raw 
materials are conveyed to roller mills or ball mills where they are blended and pulverized 
into a very fine powder.  Pneumatic conveyors are typically used to transport the fine raw 
mix to homogenizing silos where they are again thoroughly blended and stored until it is 
fed to the kilns. 
 
Pyroprocessing of Raw Mix 
 
Pyroprocessing is the chemical and physical process of transforming the fine raw mix 
into clinkers.  Pyroprocessing occurs in a rotary kiln and includes three steps: 
 
� Evaporating free water and dehydrating to form oxides of silicon, aluminum, and 

iron.  This process occurs in a drying and preheating zone of the rotary kiln at 
temperatures of about 212 oF – 800 oF; 

 
� Calcining of calcium carbonates (CaCO3) to form calcium oxides (CaO) and carbon 

dioxide (CO2).  This process occurs in the calcining zone of the rotary kiln at 
temperatures of about 1100 oF – 1800 oF; and 
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� Chemical reacting, melting and restructuring of materials occur between calcium 
oxides (CaO), silica, alumina and iron to form clinker which is a solid material ranges 
in size from 1 inch – 2 inch diameter and contains four major compounds tricalcium 
silicate (~50% by weight), dicalcium silicate (~25% by weight), tricalcium aluminate 
(~10% by weight) and tetracalcium aluminoferrite (~10% by weight).  The process of 
forming clinker occurs in the “burning” zone of the rotary kiln at temperatures of 
about 2200 oF – 2700 oF.   

 
The pyroprocessing process at CPCC and TXI is called a “long dry process” consisting 
solely of a simple long rotary kiln.  CPCC operates two rotary kilns in parallel, each is 
about 18 ft in diameter and 500 ft in length, to produce grey clinker.  TXI operates two 
rotary kilns in parallel, each is about 12 ft in diameter and 200 ft in length for white 
clinker.  The kiln is slightly inclined and rotates on its longitudinal axis.  Raw materials 
are fed into the upper end of the kiln while fuels are burned in the lower end.  As the kiln 
rotates, the raw materials move slowly from the upper end to the lower end, and the 
combustion gases move in countercurrent direction.  The residence time of raw materials 
in a gray cement kiln is about 2 hours – 3 hours, whereas for white cement kiln, it is 
about 8 hours.  The hot clinker, which exits at about 2000 oF from the kiln, is quickly 
cooled in the clinker cooler and is conveyed to storage.  Clinker is water reactive and 
must be stored such that it is protected from moisture.  If clinker gets wet, it will hydrate 
and set into concrete.  Heat used in the kiln is supplied through the combustion of 
different fuels such as coal, coke, oil, natural gas, and even tires.  The combustion gases 
are vented to baghouse where dusts are collected.  Dustis returned to the process or 
recycled if they meet certain criteria, or is discarded to landfills. 
 
Grinding and Milling Clinkers into Cement  
 
Grinding and milling clinkers into cement is the last step of the manufacturing process.  
Up to 5% of gypsum is added to the clinker during grinding to control the setting time of 
cement.  Other specialty chemicals are also added at this stage.  After grinding and 
milling into fine powder, the cement is pneumatically conveyed to the product silos.  The 
product is either sold in bulk or is bagged. 
 
(Reference: EPA, 1995A and CPCC, 2004) 
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Attachment C – Emission Determination Methodology 
 
Emission Sources and Emission Factors 
 
The operations that generate particulate matter at a cement manufacturing plant are: 
 

1. Quarrying; 
2. raw material crushing, screening, grinding and milling; 
3. raw material loading and unloading to storage including open storage pile, bin, 

hopper, or storage tank; 
4. clinker production and combustion of fuels in kiln and clinker cooler; 
5. product grinding and milling; 
6. product loading and unloading to and from storage area;  
7. raw material and product conveying system and transfer point; and 
8. product packaging. 

 
Emissions from each operation listed above can be subcategorized into 1) process 
emissions and 2) fugitive emissions.  Process emissions can be contained in an enclosure 
and vented to an add-on control equipment.  Examples of process emissions are 
emissions from milling and grinding operations vented to a baghouse.  Fugitive emissions 
cannot be contained.  Examples of fugitive emissions are emissions generated from 
vehicle traffic traveling within the plant, or emissions from wind erosion, re-entrainment, 
and spillage. 
 
An operation may generate both process and fugitive emissions.  For example, emissions 
from an open storage pile include 1) process emissions from loading and unloading 
activities, and 2) fugitive emissions due to wind erosion, re-entrainment, and traffic 
traveling within the area. 
 
The following paragraphs provide 1) a description of the emission sources at each 
operation in a cement manufacturing facility; 2) a description of the control techniques 
applicable for each source and the control efficiency; and 3) methodology, equations and 
assumptions used in estimating emissions and emission reductions. 
 
The information is summarized in Table C-1, C-2, and C-3.  Table C-1 provides a list of 
emission sources at cement manufacturing facility; Table C-2 provides a list of control 
techniques; and Table C-3 summarizes the uncontrolled and controlled emission factors 
for each source. 
 

• Quarry Operation 
 
Emissions from quarry operation are due mainly to blasting, open storage piles, loading 
and unloading, wind blowing, and re-entrainment of settled dust by wind and mechanical 
disturbance, vehicle traffic, or machine movement. 
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Factors affecting emissions at the quarry site include stone size and distribution, surface 
moisture content, blasting technique, material blasted, size of blasted areas, blasting 
frequency, type of equipment and operating practices, and topographical and climatic 
factors. 
 
Uncontrolled emission factors for blasting operations have not yet been developed.  The 
emissions from quarry operation are small compared to other process equipment at the 
cement manufacturing plants. 
 
Wet suppression is a control technique for particulate emissions at the quarry sites. 
 

• Crushing, Screening, Blending, Grinding, Milling, Combusting of Fuels, 
and Pyroprocessing 

 
Particulate emissions from these operations are due mainly to the process of crushing, 
screening, blending, grinding, milling, material conveying, material loading/unloading 
and combusting of fuels and pyroprocessing. 
 
Fugitive dust sources in these areas are due mainly to wind, spillage, re-entrainment of 
settled dust by wind or traffic and machine movement. 
 
Factors affecting emissions include stone type, stone size and distribution, moisture 
content, process throughput, crusher or screen type, operating practices, and 
topographical and climatic factors.  
 
Control techniques for these operations are wet suppression and add-on control such as 
baghouse.  Uncontrolled and controlled emission factors are listed in AP-42, Chapter 
11.6, 11.19.2, 13.2.2, 13.2.4 and are summarized in Table C-2. 
 

• Storage and Handling 
 
Emissions from material storage and handling includes emissions from loading and 
unloading of materials, wind erosion of materials from open storage pile, and traffic 
activity that causes ground material near the open storage pile to be crushed into airborne 
silt. 
 
These emission sources are affected by material type, size and characteristic, moisture 
content, process throughput, type of storage (enclosed or covered or open), operating 
practices, and topographical and climatic factors.  
 
Enclosing the open pile blocks the wind.  Coupling the enclosure with wet suppression by 
spraying at the opening of the enclosure eliminates nearly 95% of the emissions. 
 
Wet suppression (e.g. application of water, chemicals and/or foam watering) is useful 
mainly to reduce emissions from vehicle traffic and re-entrainment in the open storage 
pile area.  Wet suppression typically has only a temporary effect on total emissions and 
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the control efficiency depends upon variable parameters such as local climate conditions, 
source properties, duration of control effectiveness (i.e. as long as surface moisture is 
high enough to cause the fines to adhere to the larger rock particles), and frequency of 
applying wet suppression.  
 

• Conveying 
 
Particulate emissions occur when materials are transferred between process operations.  
Wind erosion and spillage are the cause of fugitive emissions from open or partially 
enclosed conveyors. Materials are spilled off of the conveyors and become airborne by 
wind.  Emissions are affected by material type, material size and characteristic, moisture 
content, process throughput, conveyor type and drop operation, operating practices, and 
topographical and climatic factors.   
 
Enclosed conveyors, and add-on control equipment such as baghouses at transfer points 
eliminate 95% of the emissions.  
 
Wet suppression typically has only a temporary effect on reducing emissions and the 
control efficiency of wet suppression depends upon local climate conditions, source 
properties, duration of control effectiveness and frequency of applying wet suppression. 
 

• Material Loading and Unloading 
 
Loading by endloaders, loading in stations, truck/trailer unloading, and railcar unloading 
are examples of material loading and unloading activities.  Material type, material size 
and characteristic, material moisture content, process throughput, method of loading and 
unloading, operating practices, and topographical and climatic factors affect the 
emissions of loading and unloading. 
 
Wet suppression, bottom loading, enclosed operation and vented to add-on control 
equipment are typical control practice for material loading and unloading activities.  
 

• Vehicular Traffic 
 
Vehicular traffic traveling on roadways between locations at the facilities is a source of 
particulate emission.  Materials adhering to the vehicle tires and rims, the sides, and the 
bottom of the trucks or trailers fall onto the road, and are subsequently crushed into fine 
particles, and re-entrained into ambient air.  Materials leaking from trucks/trailers, 
spillage from trucks, and accumulations on roadways are another emission sources.  
 
Control techniques used for unpaved roadways are paving, dust suppression application, 
route modifications, and soil stabilization.  Control techniques for paved roads include 
utilizing street sweepers and dust suppression.  Other control techniques are truck 
washing to clean outgoing trucks and trailers, truck load covers to reduce spillage and 
wind entrainment, rumble grates and wheel washers, and good housekeeping practices.   
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Table C-1 - Emission Sources 

 
Operation Source of Particulate Matter 

• Quarry 
• Crushing 
• Screening 
• Blending 
• Pyroprocessing 
• Grinding 
• Milling 
• Storage 

• Material Processing (e.g. Crushing, Milling, Combustion and 
Pyroprocessing in Kiln and Clinker Cooler) 

 
• Material Loading, Unloading and Conveying 
 
• Vehicle Traffic (e.g. Front End Loader) 
 
• Wind Erosion, Re-entrainment, and Spillage 

 
 

 
 

Table C-2 - Control Techniques 
 

Emission Source Control Techniques 
Kilns/Clinker Coolers • Baghouses 
Crushing, Grinding, 
Screening, Milling, 
Blending, Drying, and 
Other Processes  

• Enclosed and Vented to Baghouses 
• Wet Suppression 

Storage Bins, Hoppers, 
Tanks, Piles 

• Enclosed and Vented to Baghouses  
• Wet Suppression 

Loading & Unloading  • Enclosed Truck/Railcar Unloading and Vented to Baghouses 
• Wet Suppression 
• Techniques to Reduce Freefall Distances (e.g. Transfer Chute) 

Conveying System • Enclosed and Vented to Baghouses 
• Wet Suppression 
• Techniques to Reduce Freefall Distances (e.g. Stack Conveyor) 

Vehicle traffic and 
Roadways 

• Conveying System In Lieu of Truck Transporting 
• Route Modification (e.g. Paving, Adding Gravel/Slag to Dirt Road) 
• Dust Suppression Application (Water With /Without Surfactants) 
• Soil Stabilization 
• Vehicle Restictions (e.g. Limit Speed, Limit Number of Vehicles) 
• Prevention and Street Sweeping 
• Truck Wash 
• Covers and Leak Resistant Bottoms On Trucks 

Wind Erosion • Enclosure and Wet Suppresion 
Spillage • Good Housekeeping 
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Table C-3 – Emission Factors 
 

Operations/Emission Sources Emission Factors Unit Reference 
LOADING AND UNLOADING @ Quarry, 
Crushing, Grinding, Screening, Milling, Blending, 
and Storage Sites 

• TSP: 

4.13.1

L 2
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0032.0k  
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�

�×�
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�
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�××  

• PM10: 47% TSP 

lb/ton materials AP-42 (Chapter 13.2.4, 
Equation 1) 

VEHICLE TRAFFIC @ Quarry, Crushing, 
Grinding, Screening, Milling, Blending, and 
Storage Sites 

• TSP: �
�

�
�
�

� −
×�

�

�
�
�
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�
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�×
365

365

3

W

12
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• PM10: 31% TSP 

lb/vehicle-miles AP-42 (Chapter 13.2.2, 
Equation 1a & Equation 2) 

WIND EROSION @ Quarry, Crushing, Grinding, 
Screening, Milling, Blending, and Storage Sites 

• TSP: 0.72 u 
• PM10: 31% TSP 

lb/acre-hr AP-42 (Chapter 11.9, 
Table 11.9-1) 

BLASTING @ Quarry Site • TSP: 1.4x10 -5 (A) 1.5 
• PM10: 52% TSP 

lb/blast AP-42 (Chapter 11.9, 
Table 11.9-1) 

CRUSHING • TSP: 2.1 PM10 = 5.0 x 10 -3 
• PM10: 2.4 x 10 -3 

lb/ton materials AP-42 (Chapter 11.19.2, 
Table 11.19.2-2) 

Crushing (Primary) with Fabric Filter • TSP: 1.0 x 10 -3 
• PM10: No Data, ~50% TSP = 5.0 x 10 -4 

lb/ton materials AP-42 (Chapter 11.6, 
Table 11.6-4) 

Crushing (Tertiary) with Wet Suppression • TSP: 2.1 PM10 = 1.2 x 10 -3 
• PM10: 5.9 x 10 -4    

lb/ton materials AP-42 (Chapter 11.19, 
Table 11.19.2-2) 

Crushing Fines • TSP: 2.1 PM10 = 0.03 
• PM10: 0.015 

lb/ton materials AP-42 (Chapter 11.19.2, 
Table 11.19.2-2) 

Crushing Fines with Wet Suppression • TSP: 2.1 PM10 = 4.0 x 10 -3 
• PM10: 2.0 x 10 -3    

lb/ton materials AP-42 (Chapter 11.19, 
Table 11.19.2-2) 

Conveyor Transfer Point @ Crushing Site • TSP: 2.1 PM10 = 2.9 x 10 -3 
• PM10: = 1.4 x 10 -3 

lb/ton materials AP-42 (Chapter 11.19.2, 
Table 11.19.2-2) 

Conveyor Transfer Point @ Crushing Site with Wet 
Suppression 

• TSP: 2.1 PM10 = 1.0 x 10 -4 
• PM10: 4.8 x 10 -5 

lb/ton materials AP-42 (Chapter 11.19.2, 
Table 11.19.2-2) 

Conveyor Transfer Point @ Crushing Site with 
Fabric Filter 

• TSP: 2.9 x 10 -5 
• PM10: No Data, ~ 0.5 TSP = 1.5 x 10 -5 

lb/ton materials AP-42 (Chapter 11.6, 
Table 11.6-4) 



Draft Staff Report Attachment C – Emission Determination Methodology 
 
 

_________________________________________________________________________________________________________________________________ 
Proposed Rule 1156 203 October 2005 

 

Operations/Emission Sources Emission Factors Unit Reference 
SCREENING • TSP: 2.1 PM10 = 0.03 

• PM10: 0.015 
lb/ton materials AP-4 (Chapter 11.19.2, 

Table 11.19.2-2) 

Screening with Wet Suppression • TSP: 2.1 PM10 = 1.8 x 10 -3 
• PM10: 8.4 x 10 -4 

lb/ton materials AP-4 (Chapter 11.19.2, 
Table 11.19.2-2) 

Screening with Fabric Filter • TSP: 2.2 x 10 -4 
• PM10: No Data, ~0.5 TSP = 1.1.x 10 -4 

lb/ton materials AP-4 (Chapter 11.6, Table 
11.6-4) 

Screening Fines • TSP: 2.1 PM10 = 0.15 
• PM10: 0.07 

lb/ton materials AP-4 (Chapter 11.19.2, 
Table 11.19.2-2) 

Screening Fines with Wet Suppression • TSP: 2.1 PM10 = 4.4 x 10 -3 
• PM10: 2.1 x 10 -3 

lb/ton materials AP-42 (Chapter 11.19.2, 
Table 11.19.2-2) 

RAW MATERIAL MILLING 
Raw Mill with Fabric Filter 

• TSP: 0.012 
• PM10: No Data, ~ 0.5 TSP = 6.0 x 10 -3 

lb/ton materials AP-42 (Chapter 11.6, 
Table 11.6-4) 

Raw Mill Feed Belt with Fabric Filter • TSP: 3.1 x 10 -3 
• PM10: No Data, ~ 0.5 TSP = 1.6 x 10 -3 

lb/ton materials AP-42 (Chapter 11.6, 
Table 11.6-4) 

Raw Mill Weight Hopper with Fabric Filter • TSP: 0.02 
• PM10: No Data, ~ 0.5 TSP = 0.01 

lb/ton materials AP-42 (Chapter 11.6, 
Table 11.6-4) 

Raw Mill Air Separator  with Fabric Filter • TSP: 0.032 
• PM10: No Data, ~ 0.5 TSP = 0.016 

lb/ton materials AP-42 (Chapter 11.6, 
Table 11.6-4) 

PRODUCT MILLING 
Finish Mill with Fabric Filter 

• TSP: 8.0 0 x 10 -3 
• PM10: No Data, ~ 0.5 TSP = 4.0 x 10 -3 

lb/ton materials AP-42 (Chapter 11.6, 
Table 11.6-4) 

Finish Mill Feed Belt with Fabric Filter • TSP: 2.4 x 10 -3 
• PM10: No Data, ~ 0.5 TSP = 1.2 x 10 -3 

lb/ton materials AP-42 (Chapter 11.6, 
Table 11.6-4) 

Finish Mill Weight Hopper with Fabric Filter • TSP: 9.4 x 10 -3 
• PM10: No Data, ~ 0.5 TSP = 4.7 x 10 -3 

lb/ton materials AP-42 (Chapter 11.6, 
Table 11.6-4) 

Finish Mill Air Separator  with Fabric Filter • TSP: 0.028 
• PM10: No Data, ~ 0.5 TSP = 0.014 

lb/ton materials AP-42 (Chapter 11.6, 
Table 11.6-4) 
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Emission Inventory and Emission Reductions 
 
Staff has estimated the emission inventory and emission reductions for CPCC and TXI as 
presented in Table 2-1 of the Staff Report.  Details are not included here since CPCC and TXI 
requested staff to keep their processing rates confidential. 
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Attachment D - Source Test Methods for PM and PM 10 
 
AQMD Source Test Method 5.1, 5.2 and 5.3 
 
These AQMD Source Test Methods are used to measure particulate matter emissions 
from stationary sources.  A typical "front-half" sampling train of AQMD Source Test 
Method 5 includes a probe and a glass filter located outside of the stack.  A typical "back-
half" sampling train of AQMD Source Test Method 5 includes four glass impingers 
immersed in an ice bath. The first and second impinger contained deionized, distilled 
water; the third impinger is left empty; and the fourth impinger is filled with silica gel. 
 
Stack gas sample is withdrawn isokinetically.  Temperature of the front-half probe and 
filter is maintained at 180 ± 20 oF in order to collect all liquid sulfuric acid present in the 
sample gas.  The probe and filter temperature can be maintained at 248 ± 25 oF when 
testing is performed to show compliance with federal New Source Performance 
Standards.  After the source test, the probe and filter are analyzed for total residue weight, 
acid content and sulfate content.  The probe and filter are not analyzed for organic 
content because organic compounds do not normally deposit on heated train components. 
 
Condensable particulate matter is defined as materials condensed at standard conditions.  
To collect all condensable particulate matter, the impingers of the back-half sampling 
train are immersed in an ice bath to reduce the sampled gas temperature to approximately 
60 oF. After the source test, the impinger solution is analyzed for organic content.  The 
impinger solution is then titrated with sodium hydroxide (NaOH) to determine the 
amount of acid present.  Barium chloride (BaCl2) is then added to the impinger solution 
to precipitate the sulfate.  After all the barium sulfate has been precipitated, the impinger 
solution is then taken to dryness and the residues weighed.  The amount of acid and 
sulfate found are corrected to and reported as sulfuric acid dihydrate (H2SO4.2H2O).  
Most of the condensable particulate matter are collected in the solution of the first 
impinger.  While sulfate is considered as solid particulate, organic compounds and 
sulfuric acid are considered as liquid particulates at standard conditions. 
 
Total particulate mass is defined in AQMD Source Test Method 5 as the sum of the mass 
collected from both the front-half and back-half of the sampling train.  Even though all of 
the sulfur dioxide exists in the flue gas may not immediately form sulfuric acid in the 
stack, dissolved sulfur dioxide in the sample gas has a high tendency to form sulfuric acid 
in the abundant presence of water in the impinger solution. To discount the contribution 
of particulate matter formed from the dissolved sulfur dioxide, the amount of sulfuric 
acid found in the impinger solution, which is usually referred to as "acidic" sulfate, is 
subtracted out from the total particulate mass. 
 
As shown in Figure C-1, a combination of AQMD Method 5 and EPA Method 201A is 
needed to determine the PM10 emissions from the stack.  EPA Method 201A provides an 
in-stack cyclone that separates the particulates smaller than 10 microns from the 
particulates larger than 10 microns. 
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(Reference: AQMD, 1989) 
 
AQMD Source Test Methods for Opacity, Stabilized Surface, Threshold Friction 
Velocity, Silt Loading and Silt Content 
 
These source tests are described in details in the AQMD Rule 403 Implementation 
Handbook.  The opacity test method can only be conducted by an individual who is 
certified by the California Air Resources Board (CARB) as a certified Visible Emission 
Evaluation (VEE) observer.  The purpose of the stabilized surface test method is to check 
whether a property is sufficiently crusted to prevent windblown dust.  The purpose of the 
threshold friction velocity test is to determine a site susceptibility to wind driven soil 
erosion.  The silt loading and silk content test is used to determine the silt loading and 
content of a road; the higher the silt content, the more dust particles can be released when 
vehicles passing on a specific roadway. 
 
(Reference: AQMD, 2004) 
 
EPA Source Test Method 5 and 5D 
 
EPA Source Test Method 5 is often used for the determination of PM mass emissions.  It 
is similar to AQMD Source Test Method 5 except the temperature of the filter is 
maintained in the range of 120 ± 14 degree C. 
 
EPA Source Test Method 5D describes a sampling technique to measure PM mass 
emissions from positive pressure fabric filters.  This method was used at Riverside 
Cement to measure the PM mass emissions from their kilns and clinker coolers. 
  
(Reference:  EPA, 1998) 
 
EPA Source Test Method 201A 
 
EPA Source Test Method 201A, "Determination of PM10 Emissions (Constant Sampling 
Rate Procedures)", is used to measure in-stack PM10 emissions.  In EPA Source Test 
Method 201A, an in-stack cyclone, or a cascade impactor, is used to separate particles 
larger than 10 microns from particles less than or equal to 10 microns; and an in-stack 
glass fiber filter is used to collect the PM10.  Stack gas sample is extracted at a constant 
flow rate.  The particulate mass collected with the sampling train is then determined 
gravimetrically after removal the uncombined water. 
 
(Reference:  EPA, 1998) 
 
EPA Source Test Method 202 
 
EPA Source Test Method 202, "Determination of Condensible Particulate Emissions 
from Stationary Sources" is the source test method officially approved by EPA to 
measure condensible particulate matter.  EPA Source Test Method 202 is used 
concurrently with other EPA source test method such EPA Method 201A for measuring 
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the filterable particulate matter or "front-half" particulate matter.  The impinger train 
includes three impingers containing water following by one impinger containing silica 
gel.  The impingers are immediately purged after the run with nitrogen to remove 
dissolved SO2 from the impinger contents.  Purging is not effective with ammonia.  The 
impinger solution is then extracted with methylene chloride (MeCl2).  The organic and 
aqueous fractions are then taken to dryness and the residue weighed.  The total of both 
fractions represents the condensible particulate matter or "back-half" particulate matter.   
 
(Reference:  EPA, 1998) 
 
EPA Proposed Source Test Method To Quantify Capture Efficiency 
 
As documented in the recent 1994 EPA source tests, EPA staff that participated in the 
source testing had noticed that the capture efficiency of a control device could vary from 
60% to 99% by visual observation.  Since the overall control efficiency of a control 
device is a product of capture efficiency and collecting efficiency, it is important to have 
a reliable source test method that can quantify as accurate as possible the capture 
efficiency of a control device.  In a most recent 2003 source test protocol for EPA at a 
truck loading and central mix operation facility, a contract source testing team has 
proposed to use a Tapered Electrode Oscillating Microbalance (TEOM) device meeting 
EPA ambient particulate matter monitoring requirements to measure the PM10 ambient 
concentration downwind of the central mix operation.  In parallel, the contract source 
testing team will set up a downwind sampling array mounted vertically on the side wall 
of a truck loading area and at the inlet of central mixing operations to measure the 
fugitive dust mass flux through a defined area.  The fugitive (uncaptured) PM10 
emissions will then be determined by multiplying the measured ambient PM10 
concentration measured by the TEOM device by the ambient air flow rate through the 
sampling array.  The data from the TEOM will be compared with the PM10 data 
measured at the inlet to the fabric filter to quantify the capture efficiency of the plant 
hood system.  In addition, EPA Method 22 visual observations will be also conducted 
during the run to confirm that fugitive emissions from the mixer loading areas are passing 
through the sampling array. 
 
(Reference:  EPA, 1998 and EPA, 2003)
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Figure D-1 

Sampling Train of a Combination of EPA Method 201A and AQMD Method 5.2 
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Attachment E - Test Results for Kilns and Clinker C oolers 
 
Table E-1 contains source test results for sampling conducted at California Portland Cement 
Company and Riverside Cement Company from 1990 to 1999. 
 
• California Portland Cement Company operates two parallel kilns and clinker coolers with 

one baghouse for each kiln and one baghouse for each clinker cooler.   
 
The average emission rates of the ten source tests for kilns and the eight source tests for 
clinker coolers show the following emission rates: 

 
 0.26 lb/ton clinker, for kilns 
 0.07 lb/ton clinker, for clinker coolers 
 0.01 grain/dscf for both kilns and clinker coolers 

 
In 1999, there were two tests conducted at California Portland Cement Company kiln #1 
using EPA Method 201A/202 for PM10, and using AQMD Method 5.2 for PM.  The 
information in these source tests show the following emission rates: 

 
 0.28 lb PM/ton clinker and 0.14 lb PM10/ton clinker, for kilns burning coal only; 
 0.29 lb PM/ton clinker and 0.21 lb PM10/ton clinker, for kilns burning coal and tires; 
 A fraction of PM10 in the total PM is 0.5 for kilns burning coal, and almost 0.9 for kilns 

burning coal and tires. 
 
 
• Riverside Cement Company operates two parallel kilns and clinker coolers vented to two 

open top baghouses.  The average emission rates of the ten source tests for kilns and the 
eight source tests for clinker coolers show the following emission rates: 

 
 0.55 lb/ton clinker 
 0.02 grain/dscf for kilns and clinker coolers 

 
 
• Based on the above source test data, the following shall be used for emission inventory: 

 0.3 lb/ton clinker for kilns, and 0.07 lb/ton clinker for clinker coolers for CPCC 
 0.55 lb/ton clinker for kilns/clinker coolers at Riverside Cement Company, and 
 A fraction of 0.5 PM10/PM is used to determine PM10 inventory from PM inventory.
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Table E-1 - Summary of Source Test Results at CPCC 

T e s t  R e p o r t  N o P R -9 7 0 5 3 P R -9 7 0 5 3 9 6 -C S T -0 5 7 A 9 6 -C S T -0 5 7 A 9 5 -0 0 1 5 9 5 -0 0 1 5

T e s t  D a te 6 /9 9  -  7 /9 9 6 /9 9  -  7 /9 9 M a r -9 7 M a r -9 7 J a n -9 5 J a n -9 5

T e s t in g  F irm
D e lta  A ir  Q u a li ty  

S e rv ic e s
D e l ta  A ir  Q u a l ity  

S e rv ic e s
H o r iz o n H o r iz o n A Q M D  S ta f f A Q M D  S ta f f

K iln  # 1 K i ln  # 1 K iln  # 2
C lin k e r  C o o le r  

# 2
K iln  # 1

C lin k e r  C o o le r  
# 1

C o a l C o a l w ith  T ir e s

T e s t  M e th o d  P M 1 0 E P A  2 0 1 A /2 0 2 E P A  2 0 1 A /2 0 2

T e s t  M e th o d  P M A Q M D  5 .2 A Q M D  5 .2 A Q M D  5 .2 A Q M D  5 .2 A Q M D  5 .3 A Q M D  5 .3

K i ln  F e e d  A v g to n s /h r 4 3 .1 7 3 8 .5 7 7 3 .3 7 3 .3 6 6 .5 6 6 .5

C o a l F e e d  A v g to n s /h r 7 .9 6 .8 5

T ire  F e e d  A v g to n s /h r 0 1 1 -1 2 %  to ta l  fu e l

C lin k e r  O u tp u t to n s /h r n o t  m e a s u re d n o t  m e a s u re d 4 7 .7 4 7 .7 4 1 .6 4 1 .6

R a t io  C l in k e r /F e e d to n s / t o n 0 .6 5 0 .6 5 0 .6 3 0 .6 3

S ta c k  G a s  F lo w  R a te  -  O u t le t d s c fm 1 2 2 ,7 6 6  -  1 3 0 ,1 2 9 1 2 5 ,3 8 7  -  1 2 8 ,8 5 3 1 3 2 ,0 3 4 4 1 ,1 1 9 1 2 2 ,8 0 0 5 0 ,0 3 0

S ta c k  T e m p e ra tu re F 3 5 0  F 3 5 0  F 3 4 5 1 8 7 3 1 3 1 6 6

%  O 2  K i ln  E x i t % 1 .2 9 2 .0 3

%  O 2  B a g h o u s e  E x it % 1 3 .8 7 1 4 .4 3 1 4 .1 2 0 .9 1 3 .9 1 2 .6

S ta c k  N O x p p m 1 6 6  -  2 3 2 1 0 0  -  1 2 2 3 0 3 -

S ta c k  C O p p m 6 3  -  7 6 9 3  -  2 4 0 4 5 .3 5 2 7 -

F ro n t -h a l f  P M g r /d s c f 0 .0 0 6 5 0 .0 0 5 2 0 .0 0 3 2 0 .0 0 1 6 0 .0 0 2 7 0 .0 0 3 9

F ro n t -h a l f  P M lb /h r 6 .8 5 .5 3 3 .6 4 0 .5 8 2 .8 8 1 .6 8

B a c k -h a l f  P M g r /d s c f 0 .0 0 0 5 0 .0 0 2 3 0 .0 0 2 2 0 .0 0 1 5 0 .0 2 3 6 0 .0 0 2 7 6

B a c k -h a l f  P M lb /h r 0 .5 5 2 .4 8 2 .4 9 0 .5 2 2 4 .8 4 1 1 .1 8

T o ta l  P M  (F ro n t  +  B a c k ) g r /d s c f 0 .0 0 7 0 .0 0 7 5 0 .0 0 5 4 0 .0 0 3 1 0 .0 2 6 3 0 .0 0 6 7 6

T o ta l  P M  (F ro n t  +  B a c k ) lb /h r 7 .3 5 8 .0 1 6 .1 3 1 .1 0 2 7 .7 3 2 .8 6

T o ta l  P M 1 0  (F ro n t  +  B a c k ) g r /d s c f 0 .0 0 3 3 0 .0 0 5 3

T o ta l  P M 1 0  (F ro n t  +  B a c k ) lb /h r 3 .6 8 5 .8 2

R a t io  P M 1 0 /P M 0 .5 0 0 .7 3

T o ta l  P M lb / to n  fe e d 0 .1 7 0 .2 1 0 .0 8 0 .0 2 0 .4 2 0 .0 4

T o ta l  P M 1 0  lb / to n  fe e d 0 .0 9 0 .1 5

T o ta l  P M  ( i f  c l in k e r  w a s  n o t  
m e a s u r e d ,  a  fa c to r  o f  0 .6  to n  
c l in k e r / to n  f e e d  is  u s e d  fo r  
e s t im a t io n )

lb / to n  c l in k e r 0 .2 8 0 .3 5 0 .1 3 0 .0 2 0 .6 7 0 .0 7
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Table E-1 - Summary of Source Test Results at CPCC (Continue) 

T e s t  R e p o r t  N o 9 5 -C S T -1 2 7 9 5 -C S T -1 2 7 9 5 -C S T -1 2 1 9 5 -C S T -1 2 1 9 4 -C S T -1 1 3 9 4 -C S T -1 1 3

T e s t  D a te J a n -9 6 J a n -9 6 N o v -9 5 N o v -9 5 F e b -9 5 F e b -9 5

T e s t in g  F irm
T E A M  E n v  

S e rv ic e s
T E A M  E n v  

S e rv ic e s
T E A M  E n v  

S e rv ic e s
T E A M  E n v  

S e rv ic e s
P e tro  C h e m  

E n v  S e rv ic e s
P e t ro  C h e m  

E n v  S e rv ic e s

K iln  # 1
C lin k e r  C o o le r  

# 1
K iln  # 1

C lin k e r  C o o le r  
# 1

K iln  # 2
C lin k e r  C o o le r  

# 2

T e s t  M e th o d  P M 1 0

T e s t  M e th o d  P M A Q M D  5 .1 A Q M D  5 .1 A Q M D  5 .1 A Q M D  5 .1 A Q M D  5 .1 A Q M D  5 .1

K iln  F e e d  A v g to n s /h r 4 2 .6 9 4 2 .6 9 4 4 .5 4 4 .5 7 5 7 5

C o a l F e e d  A v g to n s /h r

T ire  F e e d  A v g to n s /h r

C lin k e r  O u tp u t to n s /h r n o t m e a s u re d n o t  m e a s u re d n o t  m e a s u re d n o t  m e a s u re d 4 0 .8 5 4 0 .8 5

R a t io  C l in k e r /F e e d to n s / to n 0 .5 4 0 .5 4

S ta c k  G a s  F lo w  R a te  -  O u t le t d s c fm 1 2 9 ,3 3 2 4 4 ,0 7 1 1 3 2 ,2 0 0 4 4 ,3 4 5 1 4 3 ,2 2 8 4 7 ,3 8 4

S ta c k  T e m p e ra tu re F 3 1 6 1 7 8 3 6 3 1 6 0 3 0 6 2 3 7

%  O 2  K iln  E x it %

%  O 2  B a g h o u s e  E x it % 1 4 .4 8 2 0 .9 1 6 .4 1 2 0 .9 9 .9 6 2 0 .9

S ta c k  N O x p p m 3 0 3 -

S ta c k  C O p p m 2 8 .3 2 3 6 .9 6 2 9 -

F ro n t -h a lf  P M g r /d s c f 0 .0 0 1 0 3 0 .0 0 0 2 7 0 0 .0 0 0 1 8 0 .0 0 0 0 7 0 .0 0 0 4 6

F ro n t -h a lf  P M lb /h r 1 .1 4 0 .1 0 2 0 0 .0 7 0 .0 8 6 0 .1 8 8

B a c k -h a lf  P M g r /d s c f 0 .0 0 7 2 0 .0 0 3 4 0 .0 1 1 0 5 0 .0 0 2 3 0 .0 0 4 0 .0 1 7

B a c k -h a lf  P M lb /h r 7 .9 4 1 .2 7 1 2 .5 0 .8 6 4 .7 8 6 .9 9

T o ta l P M  (F ro n t +  B a c k ) g r /d s c f 0 .0 0 8 2 0 .0 0 3 9 0 .0 1 1 0 .0 0 2 6 0 .0 0 4 7 0 .0 1 9

T o ta l P M  (F ro n t +  B a c k ) lb /h r 9 .0 5 1 .4 0 1 2 .5 0 0 .9 3 4 .9 7 .2

T o ta l P M 1 0  (F ro n t  +  B a c k ) g r /d s c f

T o ta l P M 1 0  (F ro n t  +  B a c k ) lb /h r

R a t io  P M 1 0 /P M

T o ta l P M lb / to n  fe e d 0 .2 1 0 .0 3 0 .2 8 0 .0 2 0 .0 7 0 .1 0

T o ta l P M 1 0  lb / to n  fe e d

T o ta l  P M  ( i f  c l in k e r  w a s  n o t  
m e a s u r e d ,  a  fa c to r  o f  0 .6  to n  
c l in k e r / to n  fe e d  is  u s e d  fo r  
e s t im a t io n )

lb / to n  c l in k e r 0 .3 5 0 .0 5 0 .4 7 0 .0 3 0 .1 1 0 .1 6
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Table E-1 - Summary of Source Test Results at CPCC (Continue) 

Test Report N o 93-C S T-176 93-C S T-176 91-C S T-387 91-CS T-387 90-C S T-218 90-C ST-218
AV G  K ILN  

(10 TE STS )
AV G  C O O LE R  

(8 TE STS )
Test D ate Nov-93 N ov-93 Jan-93 Jan-93 S ep-91 S ep-91

Testing F irm
Team  E nv 
S ervices

Team  E nv 
S ervices

Team  E nv 
S ervices

Team  E nv 
S ervices

Tracer 
Technolog ies

Tracer 
Technologies

K iln  #1
C linker C ooler 

#1
K iln  #1

C linker C ooler 
#1

K iln  #1
C linker Cooler 

#1

Test M ethod P M 10

Test M ethod P M A QM D  5.1 A Q MD  5.1 A Q M D  5.1 A Q M D  5.1 A Q M D  5.1 A Q M D  5.1

K iln Feed A vg tons/hr 79 79 75 75 75 75

C oal Feed A vg tons/hr

T ire Feed A vg tons/hr

C linker O utput tons/hr 51.3 51.3 47 47 46.6 46.6

R atio  C linker/Feed tons/ton 0.65 0.65 0.63 0.63 0.62 0.62

S tack G as F low R ate - O utle t dsc fm 137,240 44,637 133,198 58,706 100,240 38,027

S tack Tem perature F 344 164 339 169 294 132

%  O 2 K iln  E xit %

%  O 2 Baghouse E xit % 14.4 20.9 17 20.9 18.7 20.9

S tack N Ox ppm 286 395

S tack C O ppm 38 100

Front-ha lf P M gr/dscf 0 0 0.00081 0 0.000118 0.000116

Front-ha lf P M lb/hr 0 0 0.924 0 0.102 0.038

B ack-ha lf PM gr/dscf 0.0063 0.0034 0.00291 0.017 0.00459 0.00356

B ack-half PM lb/hr 7.15 1.3 3.32 8.57 3.94 1.16

Tota l P M  (F ront +  B ack) gr/dsc f 0.0063 0.0034 0.004 0.017 0.0047 0.0037 0.01 0.01

Tota l P M  (F ront +  B ack) lb/hr 7.15 1.3 4.24 8.57 4.04 1.2 9.11 3.07

Tota l P M 10 (F ront +  B ack) gr/dsc f

Tota l P M 10 (F ront +  B ack) lb/hr

R atio  P M 10/P M

Tota l P M lb/ton feed 0.09 0.02 0.06 0.11 0.05 0.02 0.16 0.04

Tota l P M 10 lb /ton feed

Tota l PM  (if c linker w as not 
m easured , a facto r o f 0.6 ton  
c linker/ton feed  is  used  fo r 
estim ation)

lb /ton  c linker 0.14 0.03 0.09 0.18 0.09 0.03 0.27 0.07
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Table E-2 - Summary of Source Test Results for Riverside Cement 

Test Report 93-CST-213 93-CST-214 89-CST-149 91-CST-398 90-CST-320 90-CST-319
AVG KILN 
(6 TESTS)

Test Date Nov-94 Mar-94 Jan-91 Mar-93 Dec-91 Dec-91

Testing Firm Almega Almega

Energy and 
Environm 
Research 

Corporation

Team 
Environmental 

Services

Tracer 
Technologies

Tracer 
Technologies

Kiln #1 Kiln #2 Kiln #1 Kiln #1 Kiln #2 Kiln #1

Test Method PM
EPA Method 

5D
EPA Method 

5D

AQMD Method 
5.3 (similar to 

EPA Method 17)

EPA Method 5D 
& AQMD 

Method 5.3

EPA Method 
5D & AQMD 
Method 5.3

EPA Method 
5D & AQMD 
Method 5.3

Fuel Type Oil Oil No 6 Oil

Kiln Feed Avg tons/hr 7.22 7.57 18.3 16.5 20 20

Clinker Output tons/hr 4.19 4.39 Not measured 6.57 8 8

Maximum Clinker Output tons/hr 30 30 30

Ratio Clinker/Feed 0.58 0.58 0.40 0.40 0.40

Baghouse Inlet Gas Flow Rate dscfm 39,396 41,801 58,502 40,488 38,892 36,989

Baghouse Outlet Gas Flow Rate dscfm 18,003 17,338 20,100 33,084 24,198 24,030

% Oxygen Inlet Flue Gas % 12 12.5 10.7 16.6 10.1 9.8

Inlet Flue gas temperature F 564 655 547 537 541 510

Baghouse Stack Temperature F 221 322 322 306 304 243

Total PM (Solid for R.405) lb/hr 1.91 1.77 7.14 1.37 6.18 5.29

Total PM (Front + Back) lb/hr 2.09 1.93 7.35 1.56 6.18 5.30

Total PM (For R.404) gr/dscf 0.0135 0.013 0.0428 0.0055 0.0297 0.0258 0.02

Limit Rule 404(a) 0.0633 0.0642 0.061 0.05 0.0568 0.057

Total PM (Front + Back) lb/ton feed 0.29 0.26 0.40 0.09 0.31 0.26 0.27

Total PM (Front + Back) (factor 
of 0.6 clinker/feed is used if 
clinker was not measured)

lb/ton clinker 0.50 0.44 0.67 0.24 0.77 0.66 0.55
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 Attachment F – Test Results for AP-42 Emission Fac tors  
 
In order to develop emission factors for the operations and associated equipment at the cement 
manufacturing, U.S. EPA has collected information on source testing at various cement 
manufacturing facilities throughout the U.S.  All of the equipment (e.g. crushers, screens, raw 
mills, finish mills) at these cement manufacturing facilities is vented to baghouses.  Source tests 
were conducted following EPA Method 5 or EPA Method 201A.  The following data were 
measured and recorded during the source tests: 
 
• PM or PM10 emission rates (grain/dcsf) at the outlet of the baghouses; 
• Amount of materials processed or transferred during the tests (tons); and 
• Flue gas flow rates (dscf). 
 
Using the information above, U.S. EPA developed an  average emission factor for each 
equipment, in term of lbs/tons of materials processed or transferred,  These average emission 
factors are documented in AP-42, Chapter 11.6 and 11.12. 
 
In Table F-1, staff has summarized the following information: 
 
• Average emission factor (lbs/ton) documented in AP-42 Chapter 11.6 and 11.12; 
• Emission factor (lbs/ton) determined in each individual source test; 
• Outlet concentration (grain/dscf) measured at the outlet of the baghouse in each individual 

test; 
• Source test method used in each individual test; and 
• Other miscellaneous but relevant information such as opacity measured during each individual 

test, capture efficiency and collecting efficiency of the baghouse. 
 
The information in Table F-1 demonstrates the following: 
 
• AP-42 emission factors represent the  “best” or “near best” situation that could occur, e.g. no 

visible emissions, baghouse was usually operated at optimum conditions during the tests; 
• A level of 0.005 gr/dscf or less at the outlet of the baghouse was achieved through many of 

these source tests; 
• The capture efficiency of a baghouse can be as low as 30% - 50% in some tests; and 
• The PM10/PM factor can be as high as 80% - 90% in cement and fly ash loading and 

unloading operations. 
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Table F-1 - Summary of Source Test Results Underlying EPA AP-42 Emission Factors 
 

A v e ra g e  A P -4 2  
P M  E m is s io n  

F a c to r ( lb /to n )

R e fe re n c e  
fo r S o u rc e  

T e s ts

E m is s io n  F a c to r 
fro m  S o u rc e  T e s ts  

(lb /to n )

B a g h o u s e  O u tle t 
(g ra in /d s c f)

S o u rc e  T e s t M e th o d

4 0 .0 3  lb / to n  c lin k e r 0 .0 0 2 E P A  M e th o d  5  -  F ilte ra b le

5 0 .0 7  lb /to n  c lin k e r 0 .0 0 5 E P A  M e th o d  5  -  F ilte ra b le

0 .0 1 2 1 , 4 0 .0 0 9 0 .0 0 3 5 E P A  M e th o d  5  -  F ilte ra b le

1 , 5 0 .0 1 1 0 .0 0 5 E P A  M e th o d  5  -  F ilte ra b le

R a w  m ill fe e d  b e lt w ith  
b a g h o u se

0 .0 0 3 1 1 , 5 0 .0 0 3 1 0 .0 0 2 5 E P A  M e th o d  5  -  F ilte ra b le

1 , 3 0 .0 1 9 0 .0 1 5 D e scrib e d  in  re p o rt fo r filte ra b le .

1 , 3 0 .0 2 2 0 .0 1 6
D e sc rib e d  in  re p o rt fo r filte ra b le  a n d  

co n d e n sa b le

1 , 3 0 .0 3 2 0 .0 2 4 D e scrib e d  in  re p o rt fo r filte ra b le .

1 , 3 0 .0 3 5 0 .0 2 6
D e sc rib e d  in  re p o rt fo r filte ra b le  a n d  

co n d e n sa b le

1 , 4 0 .0 0 5 0 .0 0 3 9 E P A  M e th o d  5

1 , 5 0 .0 0 4 0 .0 0 2 4 E P A  M e th o d  5

F in ish  m ill fe e d  b e lt 
w ith  b a g h o u se

0 .0 0 2 4 1 , 5 0 .0 0 2 4 0 .0 0 5 7 E P A  M e th o d  5  -  F ilte ra b le

1 , 3 0 .0 0 9 4 0 .0 0 3 D e scrib e d  in  re p o rt fo r filte ra b le .

1 , 3 0 .0 1 5 6 0 .0 0 5
D e sc rib e d  in  re p o rt fo r filte ra b le  a n d  

co n d e n sa b le

1 , 3 0 .0 1 7 0 .0 0 4 6 D e sc rib e d  in  re p o rt fo r f ilte ra b le

1 , 3 0 .0 3 2 0 .0 0 8 7
D e sc rib e d  in  re p o rt fo r filte ra b le  a n d  

co n d e n sa b le

K iln

R a w  m ill w ith  
b a g h o u se

R a w  m ill w e ig h  
h o p p e r w ith  b a g h o u se

0 .0 1 9

R a w  m ill a ir se p a ra to r 
w ith   b a g h o u se

0 .0 3 2

F in ish  m ill w ith  
b a g h o u se

0 .0 0 8

F in ish  m ill w e ig h  
h o p p e r w ith  b a g h o u se

0 .0 0 9 4

0 .0 2 8
F in ish  m ill a ir 

se p a ra to r w ith  
b a g h o u se
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Average AP-42 
PM  Em ission  

Facto r (lb /ton)

R eference 
fo r Sou rce 

Tests

Em iss ion  Factor 
from  Sou rce Tests  

(lb /ton )

B aghouse O u tle t 
(g ra in /dscf)

Sou rce Test M ethod B aghouse and  Captu re E ffic iency

1, 6 0.001 0.005 EPA M ethod 5 - F ilterable

99.9 %  effic iency.  N o v is ible  
em issions during testing.  In le t and 

outlet o f crusher w ere both vented to  
baghouse

1, 6 0.0012 -
EPA M ethod 5 - F ilterab le &  

C ondensable
99.9 %  effic iency.  N o v is ible  

em issions during testing

1, 6 0.00022 0.0018 EPA M ethod 5 - F ilterable
99.9 %  effic iency.  N o v is ible  

em issions during testing

1, 6 0.0003 -
EPA M ethod 5 - F ilterab le &  

C ondensable
99.9 %  effic iency.  N o v is ible  

em issions during testing

1, 6 0.000029 0.0016 EPA M ethod 5 - F ilterable
99.9 %  effic iency.  N o v is ible  

em issions during testing

1, 6 0.000036 -
EPA M ethod 5 - F ilterab le &  

C ondensable
99.9 %  effic iency.  N o v is ible  

em issions during testing

1, 6 0.00031 0.0006 EPA M ethod 5 - F ilterable
99.9 %  effic iency.  N o v is ible  

em issions during testing

1, 6 0.0004 -
EPA M ethod 5 - F ilterab le &  

C ondensable
99.9 %  effic iency.  N o v is ible  

em issions during testing

2, 7 -
0.0003 (PM ); 0.0002 

(P M 10)

EPA  M ethod 5 for PM  
F ilterab le.  EPA M ethod 

201A  for P M 10 F ilterable

C apture effic iency from  50%  to 90% .  
Baghouse effic iency 99.9% .

2, 8
0.0008 (P M ); 0 .0007 

(PM 10)
0.006 (PM ); 0 .005 (PM 10)

EPA  M ethod 5 for PM  
F ilterab le.  EPA M ethod 

201A  for P M 10 F ilterable

C apture effic iency from  50%  to 90% .  
Baghouse effic iency 99.9% .

F ly ash un loading to  
elevated storage s ilo 

(pneum atic)
0.0089 2, 8

0.0062 (P M ); 0 .0056 
(PM 10)

0.052 (PM ); 0.048 (PM 10)
EPA  M ethod 5 for PM  

F ilterab le.  EPA M ethod 
201A  for P M 10 F ilterable

C apture effic iency from  30%  to 80% .  
Baghouse effic iency 99.9% .

Note:

1.  AP-42 , Chap ter 11.6 , Table 11.6-4, January 1995  Vers ion

2.  AP-42 , Chap ter 11.12, Tab le  11 .12 -2, O ctober 2001  Version

3.  Em issions F rom Dry P rocess Raw M ill And F in ish M ill System At Ideal Cement Company, N ew M exico, ET B Test No  71-M M -02, U .S . EPA, Research T riang le  Park, NC , April 1972

4.  Performance G uarantee Testing At Southwestern  Portland C ement, Pape & S te iner Environm enta l Serv ices, Bakersfie ld , C A, February 1985

5.  Com pliance  Testing  A t Southweste rn Portland Cem ent, Pape  &  Ste ine r Environmenta l Serv ices, Bakersfie ld , CA , February 1985

6.  Part I, A ir Pollu tion  Emission  Test: Arizona Portland C ement, EPA Pro ject N o. 74-STN-1, U .S . EPA, R esearch  T riangle Park, N C , June 1974

7.  F ina l T est Report fo r U .S . EPA, Test P rogram Conducted  At Chaney En terp rises C ement P lan t, M ary land , ETS, Inc., Roanoke , VA, April 1994

8.  F ina l T est Report fo r U .S . EPA, Test P rogram Conducted  At Concrete  Ready M ixed  Corpora tion, ET S, Inc., Roanoke , VA, April 1994

C em ent unloading to  
e levated storage s ilo  

(pneum atic)
0.00099

Secondary lim estone 
crushing and 

screening w ith 
baghouse

0.00031

0.000029
Lim estone transfer 

w ith  baghouse

Prim ary lim estone 
screening w ith 

baghouse
0.00022

Prim ary lim estone 
crushing w ith  

baghouse
0.001
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Attachment G - Survey Questionnaires 
 
On March 2004, staff developed the following questionnaires and visited California Portland Cement and Riverside Cement to collect 
the information for determining emission inventory and current status of control at the two facilities.  Staff received most of the 
information in July 2004, however staff will request additional information to complete the analysis of emission inventory and cost of 
compliance with future requirements of PR 1156.  Following are the questions asked in the Survey Interview.  Staff has used the 
information provided to estimate a preliminary emission inventory & reductions, and to conduct a preliminary cost effectiveness 
analysis.  
 

SURVEY INTERVIEW 
Proposed Rule 1156 - Further Reductions of PM10 Emissions from 

Cement Manufacturing Operations 
Facility Contact 

1) Please provide the facility contact for this project. 
Contact’s Name: ________________________________ 
Title:   ________________________________ 
Phone Number: ________________________________    
E-mail Address: ________________________________ 

 
Facility Information 

2) Please provide a facility plot plan and general flow diagrams of all operations related to cement manufacturing (i.e. from quarry, 
rock storage, raw grinding operations to kiln, finish grinding, storage, and shipping operations) at your facility. 

 
3) Please provide the following information on the current production of the facility, and please indicate if information is 

confidential. 
� Types of products produced at your facility.  If available, please provide Material Safety Data Sheet (MSDS) for each 

product. 
� Maximum and average yearly production rate of each type of products. 
� Methods of delivering and transport each product to your customers (e.g. # of trucks, rail cars), and maximum and average 

delivering and transporting rate of each product. 
 

4) Please provide the following information on the raw materials used in the production 
� Types of raw materials used at your facility.  If available, please provide MSDS for each material. 
� Methods of receiving each raw material, and maximum and average yearly receiving rate of each material 
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Process and Equipment Information 
5) Please identify all source(s)/equipment that potentially generate PM and PM10 emissions at your facility.  For each source: 
 

� Please provide equipment/process information (use Attachment 1).  Please indicate if it is permitted or non-permitted 
equipment.  If the source is a permitted equipment, please provide information that can be used to identify this equipment in 
the facility permit (e.g. device, process and system identification number) 

 
� If a control method/technique is currently employed to reduce particulate emissions, please provide information related to the 

current design, monitoring, maintenance and installation/operating costs of the control device (use Attachment 2). 
 
Emissions Information 

6) For each source: 
� Indicate whether the emissions are reported via the Annual Emissions Reporting Program.  Did you include emissions 

estimation for paved roads, unpaved roads, storage piles and transport processes in your Annual Emissions Report? 
� Provide the estimated annual emissions of PM and PM10 (use Attachment 1).  For the cement kilns, in addition to PM and 

PM10, please provide information on NOx and SOx. 
� Describe the method of estimation PM and PM10 emissions (e.g. based on source test results, generic EPA AP-42 emission 

factors, or other protocols), provide all assumptions used in the emission estimation, and documents to support the approach 
used; 

� Provide the overall facility emissions of PM, PM10, SOx, and NOx for the 2001-2002 and 2002-2003 reporting years in tons 
per year. 

 
Existing Rules/Regulations 

7) For each source, please identify all applicable federal, state, and AQMD environmental regulations (e.g. 40 CFR Part 60, 
Subpart F, 40 CFR Part 63 Subpart LLL, AQMD Rule 401, 403, 404, 405, 1112.1 e.t.c.).   

8) Please briefly describe other agency regulations that may be related to air quality (e.g. OSHA regulations applicable for enclosed 
spaces). 

9) Do you operate under a construction or related local permit?  If yes, please provide a copy. 
 

Source Testing Information 
10) For each source that you have source test data available, please provide copies of the most recent test reports within the last 5 

years and the following information: 
� Reason for testing (e.g. rule requirement, annual emission fee determination, information purpose) and frequency of testing 
� If testing is required by any Federal, State or District regulation, please cite the regulation 
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Breakdowns and Upsets 
11) Please provide the following information on breakdowns and upsets of any operations at your facility resulted in PM and PM10 

emissions within the last 5 years. 
� Number of breakdowns and upsets ________________________ 
� Brief description of each occurrence, duration of each occurrence, and estimated PM and PM10 emissions for each 

occurrence, and remedial actions 
 

Violations and Complaints 
12) Please provide the following information on violations and complaints related to PM or PM10 emissions at any operations at 

your facility within the last 5 years. 
� Number of violations and complaints by agency  _____________________ 
� Brief description of each occurrence, duration of each occurrence, and estimated PM and PM10 emissions for each occurrence 

that resulted in a violation or a complaint and remedial actions 
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Attachment 1 
Process Information 

Please provide information listed below, and include other pertinent information to refine the PM and PM10 emissions determination and 
inventory for cement manufacturing operations at your facility. 

 
Quarry operations 
� Blasting frequency  __________________ 
� Number of trucks involved in the loading of quarry   _________________ 
� Maximum and average loading rate  ________________  
� General description of current control method/technology for PM and PM10 at these operations and its effectiveness 
� General description of current monitoring for PM and PM10 
� Operating schedule    __________________ 
� Estimated emissions  __________________ 
� AER Reported (Yes/No)  ______________ 

 
Crushing and screening operations 
� Capacity of primary crushers  _____________________ 
� Capacity of secondary crushers  ___________________ 
� Maximum and average rate of crushing and screening  _____________________ 
� Maximum and average unloading rate of each raw material __________________ 
� Identify open, closed, or semi-closed conveyors between transfer points, provide length and other dimensions.  Use 

drawing if possible. 
� General description of current control method/technology for PM and PM10 at these operations and its effectiveness 
� General description of current monitoring for PM and PM10 
� Operating schedule:  ___________________ 
� Estimated emissions  __________________ 
� AER Reported (Yes/No)  ______________ 

 
Milling and blending operations (raw materials and products) 
� Maximum and average rate of milling and blending ______________________ 
� General description of current control method/technology for PM and PM10 at these operations and its effectiveness 
� General description of current monitoring for PM and PM10 
� Operating schedule:  ___________________ 
� Estimated emissions  __________________ 
� AER Reported (Yes/No)  ______________ 



Draft Staff Report  Attachment G – Survey Questionnaires  
 
 

____________________________________________________________________________________________________________________________________ 
Proposed Rule 1156 221 October 2005 

 
Solid materials storage (raw materials and products silos)  
� Materials stored in silos or open storage piles ____________________ 
� Dimensions of open storage piles  _____________________________ 
� Moisture content __________________________________________ 
� Silt content _______________________________________________ 
� Loading and unloading activities and rate  ______________________ 
� Number of disturbances per year _____________________________ 
� General description of current control method/technology for PM and PM10 at these operations and its effectiveness 
� General description of current monitoring for PM and PM10 
� Operating schedule:  ___________________ 
� Estimated emissions  __________________ 
� AER Reported (Yes/No)  ______________ 
 

Product loading/unloading operations 
� Loading and unloading rate  __________________________________ 
� Loading and unloading frequency   _____________________________ 
� Number of trucks, rail cars, or other transportation methods involving in the loading/unloading operations per day.  

Amount of fuel consumption. 
Trucks    __________________________________________ 
Rail cars __________________________________________ 
Others    __________________________________________ 

� General description of current control method/technology for PM and PM10 at these operations and its effectiveness 
� General description of current monitoring for PM and PM10 
� Operating schedule:  ___________________ 
� Estimated emissions  __________________ 
� AER Reported (Yes/No)  ______________ 

 
Cement kilns and clinker coolers 
� Type of raw materials used, maximum and average feed rate  

Materials Max Feed Rate Avg Feed Rate 
  (or Production Rate) (or Production Rate) 
______ _____________ ____________ 
_______ _____________ ____________ 
_______ _____________ ____________ 
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� Type of fuel used, maximum and average rate of fuel burned.  Except for natural gas, please attach fuel analysis 

Materials Max Fuel Used Avg Fuel Used 
_______ _____________ ____________ 
_______ _____________ ____________ 
_______ _____________ ____________ 
 

� Location, number of burners and capacity of each burner.  Please use drawing if available. 
� General description of current control method/technology for PM and PM10 at these operations and its effectiveness 
� General description of current monitoring for PM and PM10 
� Operating schedule:  ___________________ 
� Estimated emissions  __________________ 
� AER Reported (Yes/No)  ______________ 

 
Roadways (Paved and Unpaved Roads) 
� Identify haul roads, paved roads, unpaved roads and estimate lenghth of each type.  Please use drawing if available. 
 
� Number of trucks or other transportation methods traveled on unpaved and paved roads and size 
 
� General description of current control method/technology for PM and PM10 (e.g. cleaning and cleaning schedule of inside 

roadways, trackout control of outside paved roads) and its effectiveness 
 

� General description of current monitoring for PM and PM10 
 

� Operating schedule:  ___________________ 
� Estimated emissions  __________________ 
� AER Reported (Yes/No)  ______________ 
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Attachment 2 
Control Technology and Cost Information 

 
Please provide information listed below, and include other necessary information to assess the effectiveness of current control measures 
and provide information for potential future applications. 

 
Baghouses 
For each source, or a combination of sources, that currently utilizes baghouse as the control technology for particulate matter, please 
provide: 
� Brief description of baghouse including but not limited to the following: 

o baghouse manufacturer _________________________________________ 
o baghouse installation date (or last major modification date)  ____________ 
o overall dimensions  ____________________________________________ 
o number of bags       ____________________________________________ 
o type of bags            ____________________________________________ 
o total cloth filter area  ___________________________________________ 
 

� Information used in the design of each baghouse including but not limited to the following: 
o volumetric gas flow rate   ____________________________ 
o air-to-cloth ratio  ___________________________________ 
o pressure drop  _____________________________________ 
o variations in the gas stream temperature ________________ 
o particle size distribution of the inlet gas _________________ 
o moisture content   __________________________________ 
o acid dew point   ____________________________________ 
o PM and PM10 control efficiency  ______________________ 
 

� Description of current monitoring practice for PM and PM10 such as visible emissions monitoring, stack testing, pressure drop 
 

� Description for current maintenance practice for the baghouse such as method of cleaning, frequency of cleaning, replacing 
bags, and other maintenance practice 

 
� Please provide equipment drawing and operation and maintenance manual 
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� Costs.  Indicate if information is confidential. 
o Equipment cost  _________________________ 
o Installation cost  _________________________ 
o Annual operating cost  ___________________ 

 
 
Other types of control (e.g. total enclosure, cover, mist eliminator, cyclone, street sweeper, water or chemical stabilizer, 
water spray) 
 
Please provide: 
� Brief description of the control equipment or technique including but not limited to the following: 

o equipment manufacturer ___________________________________ 
o installation date (or last major modification date)  _______________ 
o overall dimensions  _______________________________________ 
o particulate control efficiency _______________________________ 
 

� Parameters used in the design of the control equipment or technique 
 
 
 

� Description for current monitoring practice for PM and PM10 and maintenance practice.  Please provide equipment drawing 
and operation and maintenance manual if available. 

 
 

� Costs.  Indicate if information is confidential. 
o Equipment cost  _________________________ 
o Installation cost  _________________________ 
o Annual operating cost  ___________________ 
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 Attachment H – 2005 Source Test Results at CPCC an d TXI  
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SUMMARY 
 
 
a.   Firm................................................................... California Portland Cement Company  
 
 
b.   Test Location .................................................... 695 S. Rancho Avenue, Colton, CA 92324  
 
 
c.   Unit Tested ........................................................ Cement Kiln #1  
 
 
 Minh Pham (AQ Specialist), (909) 396-2613 
d.   Test Requested by............................................. Planning, Rule Development, Area Sources  
 
 
e.   Reason for Test Request.................................... Proposed Rule 1156 Development  
 
 
f.   Date of Test ....................................................... May 25, 2005; June 9, 2005  
 
 
 M. Garibay, G. Kasai, C. Willoughby, 
g.   Source Test Performed by................................. W. Stredwick, R. Lem  
 
 
h.  Test Arrangements Made Gary Thornberry (Manager), (909) 825-4260 
     Through.............................................................. Environmental/Plant Services Manager  
 
 
 Anne T. McQueen, PhD, P.E., (Sr. ChE) 
i.   Source Test Observed by ................................... Geomatrix Consultants (949) 642-0245  
 
 
j.   Company I.D. No............................................... 800181  
 
 
k.   Permit No. ......................................................... RECLAIM  
 
 
l.   Application No................................................... RECLAIM  
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RESULTS 
 

Table I.  Summary of Test Conditions 
 

Parameters Normal Operating 
Conditions 

(Tested on June 9th) 

Waste Heat Recovery 
Bypassed 

(Tested on May 25th) 
 
Flow Rate 
 

 
100,100 dscfm 

 

 
138,300 dscfm 

 
 
Process Weight 
- Raw Feed Rate 
- Clinker Produced 
 

 
 

74.0 tph 
44.6 tph 

 

 
 

69.2 tph 
41.7 tph 

 
 
 
Table II.  Summary of Test Results 
 
Normal Operating Conditions (Tested on June 9th) 

Parameters Emissions Applicable 
Contaminant Measured Allowed Rule 

 
Particulate Matter 
 - Concentration 

Run #1 
Run #2 

- Mass Rate 
Run #1 
Run #2 

 
 
 

0.0036 gr/dscf 
0.0049 gr/dscf 

 
3.11 lb/hr 
4.11 lb/hr 

 
 
 

0.01 gr/dscf 
 
 
 

 
 
 

PR 1156 
 
 
 

 
Carbon Monoxide 
 - Concentration 

 
 

250 ppm 
514 ppm @3% O2 

 

 
 

2000 ppm 
 
 

 
 

407 (a)(1) 
Information 
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Table II.  Summary of Test Results (continued) 
 
 
Waste Heat Recovery Bypassed (Tested on May 25th) 

Parameters Emissions Applicable 
Contaminant Measured Allowed Rule 

 
Particulate Matter 
 - Concentration 

Run #1 
Run #2 

- Mass Rate 
Run #1 
Run #2 

 
 
 

0.0065 gr/dscf 
0.0074 gr/dscf 

 
7.85 lb/hr 
8.68 lb/hr 

 
 
 

0.01 gr/dscf 
 
 
 

 
 
 

PR 1156 
 
 
 

 
Carbon Monoxide 
 - Concentration 

 
 

357 ppm 
960 ppm @3% O2 

 

 
 

2000 ppm 
 
 

 
 

407 (a)(1) 
Information 
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INTRODUCTION 
 
On May 25th and June 9th, 2005, engineers from the South Coast Air Quality Management 
District (SCAQMD) conducted source tests on Kiln #1 at California Portland Cement Company 
in Colton.  These tests were performed to gather information relevant to SCAQMD Proposed 
Rule 1156.  The June 9th test was conducted under normal operating conditions.  The May 25th 
test was conducted with the waste heat recovery bypassed, which is an infrequently used 
operating condition.  According to Mr. Gary Thornberry of California Portland Cement 
Company, the waste heat recovery bypassed operating condition was expected to result in higher 
particulate matter emissions due to particulate control equipment that is also bypassed during this 
operating condition. 
 
 
EQUIPMENT AND PROCESS DESCRIPTION 
 
California Portland Cement Company is a Cycle 2 RECLAIM facility, consisting of a limestone 
quarry, crushers, rock storage, limestone storage, raw milling, homogenizing silos, kiln feed 
silos, kiln feed bins, two cement kilns, two waste heat boilers, a steam-driven turbine generator, 
clinker storage, finishing mills, gypsum storage, transfer bins, cement silos, oil storage, and coal 
storage (Figures 1 and 2). 
 
The kilns may be 100 percent coal fired, or fired with a fuel ratio of 60 percent coal and 40 
percent coal/coke, with Bunker C oil and natural gas as standby fuels.  Tires may be added at a 
rate of two per kiln revolution (Figure 3).  Each kiln may convert up to 75 tons per hour of 
limestone into 45 tons per hour of clinker at around 2800 degrees Fahrenheit.  Sulfur in the coal 
is captured by the limestone material in the kiln.  Fines are vented from the raw material feed end 
of the kiln, collected in the cyclones, and fed back to the kiln.  The hot flue gas from the 
cyclones is vented to a baghouse.  At the end of the kiln, hot clinker falls onto metal traveling 
grates, where ambient air is used to cool the clinker.  Emissions are vented to a baghouse with a 
separate stack before being exhausted to the atmosphere. 
 
The test on May 25, 2005, was performed at the cement Kiln no. 1 baghouse exhaust stack 
(Figure 4), with the waste heat recovery system bypassed, and with the kiln fired on coal and 
tires.  Based on production records, between 66.0 tons/hr and 74.2 tons/hr of raw material were 
charged to kiln no. 1 during the test, producing between 39.8 tons/hr and 44.7 tons/hr of clinker.  
The test on June 9, 2005, was performed at the cement Kiln no. 1 baghouse exhaust stack (Figure 
4), at normal operating conditions (waste heat recovery system not bypassed), and with the kiln 
fired on coal and tires.  Based on production records, between 70.8 tons/hr and 77.0 tons/hr of 
raw material were charged to Kiln no. 1 during the test, producing between 42.6 tons/hr and 46.4 
tons/hr of clinker.  Further details and additional operating conditions during the testing as 
supplied by Mr. Gary Thornberry are included in Appendix A. 
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SAMPLING AND ANALYTICAL PROCEDURES 
 
Source testing was performed at the cement Kiln no. 1 baghouse exhaust stack.  Testing 
consisted of simultaneous duplicate samples performed for Particulate Matter using SCAQMD 
Method 5.3 (Figure 5).  CO testing was performed by Method 10.1, using an integrated Tedlar 
bag sample which was immediately transferred to two evacuated bulbs (Figure 6).  A Method 5.3 
sample blank was also taken to the test site.  Flow rate was determined simultaneously with the 
PM sampling. 
 
 
Gas Flow Rate 
 
The gas velocity was measured during each of the sampling runs in accordance with SCAQMD 
Methods 1.1 and 2.1.  This was done using an S type Pitot tube (permanently attached to the 
probe, with the impact opening of the Pitot tube even with the nozzle entry plane) with a 
differential pressure manometer, and a type "K" thermocouple (also permanently attached to the 
probe so that the tip of the sensor extended beyond the leading edge of the probe sheath, and 
touching no metal) with a digital potentiometer (Figure 5).  The apparatus was leak checked both 
before and after use by introducing a pressure head of at least 80 percent of full scale and 
blocking the flow at the Pitot tip.  An observation of the resulting non diminishing pressure for at 
least 15 seconds at the manometer verified the absence of leaks in the system. 
 
The access ports were located approximately four and a half stack diameters downstream and 
one stack diameter upstream from any flow disturbances along the vertical exhaust stack.  
Velocity sampling was performed at twenty four traverse points positioned across four ports 
along the stack diameter (138 inches). 
 
The volumetric flow rates were calculated from the exhaust stack cross sectional area and 
average gas velocities.  The absence of cyclonic flow conditions was verified.  The flow rates 
were corrected to standard conditions by using the stack temperatures and pressures along with 
the barometric pressure measured with a calibrated aneroid barometer.  The flow rates were also 
corrected to dry conditions using the moisture content as determined by SCAQMD Method 4.1 
weight gain from the particulate samples described in the following sections. 
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Particulate Matter Sampling 
 
District Method 5.3 simultaneous duplicate particulate sampling was conducted at the stack.  
Each sampling train consisted of a nozzle, an in-stack filter, a stainless steel probe, two 
impingers each filled with 100 ml of deionized water, an empty bubbler, and a bubbler filled 
with tarred silica gel.  Each sampling train was connected to a leak free vacuum pump, a dry gas 
meter, and a calibrated orifice (Figure 5).  The impingers and bubblers were contained in an ice 
bath to condense water vapor and other condensable matter present in the sample stream. 
 
The District laboratory analyzed the particulate matter deposited in the filter, probe, nozzle and 
impingers gravimetrically.  Moisture content was determined gravimetrically and volumetrically.  
Condensable organic matter deposited in the impinger solutions was determined by solvent 
extraction.  Both trains were analyzed for sulfuric acid dihydrate content in the impingers, filter, 
nozzle, and probe by both the Sodium Hydroxide Titration and Barium Chloride-Thorin Titration 
Methods. 
 
The May 25, 2005 (waste heat recovery bypassed) simultaneous duplicate particulate sampling 
was carried out for a period of 144 minutes for each run, using a 24-point traverse along four 
ports at six minutes per point, as described in the previous section.  The June 9, 2005 (normal 
operating conditions) simultaneous duplicate particulate sampling was carried out for a period of 
192 minutes for each run, using a 24-point traverse along four ports at eight minutes per point, as 
described in the previous section. 
 
 
Integrated Gas Sampling 
 
An integrated gas sample was collected continuously from the exhaust stack of cement Kiln no. 1 
during each test day.  The gas sampling apparatus consisted of a stainless steel probe, a Teflon 
line, and a Tedlar bag enclosed in an evacuation chamber as shown in Figure 6.  The sample was 
collected for a period of 60 minutes at a rate of approximately 0.15 liters per minute controlled 
by a rotameter. 
 
An aliquot of the sample was transferred to two-liter evacuated bulbs and analyzed by the 
SCAQMD laboratory for carbon monoxide, carbon dioxide, and oxygen.  The gases were 
separated by gas chromatography.  The carbon dioxide was determined by a gas chromatograph 
with a nickel catalyzed methanizer and flame ionization detector (GC/Ni-FID).  Carbon 
monoxide was combusted to carbon dioxide and analyzed by SCAQMD Method 25.1.  Oxygen 
was analyzed by thermal conductivity.  
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TEST CRITIQUE 
 
The May 25, 2005 (waste heat recovery bypassed) simultaneous duplicate testing was conducted 
with no problems encountered, on a pre-scheduled basis, and during normal working hours, to 
gather particulate matter emission data relevant to Proposed Rule 1156.  Process conditions 
during the testing for Kiln no. 1 were provided by California Portland Cement Company’s Mr. 
Gary Thornberry (Environmental/Plant Services Manager). 
 
The June 9, 2005 (normal operating conditions) simultaneous duplicate testing was performed on 
a pre-scheduled basis, and during normal working hours, to gather particulate matter emission 
data relevant to Proposed Rule 1156.  Process conditions during the testing for Kiln no. 1 were 
provided by California Portland Cement Co’ s Mr. Gary Thornberry (Environmental/Plant 
Services Manager).  At the start of Method 5.3 testing, at the first traverse point of the first port, 
using particulate train #4, the velocity pressure was noted as being higher than expected.  The 
test was stopped, the sampling probe was pulled out from the stack, and it was observed that the 
manometer was indicating 0.1 inches of water.  Therefore, the manometer was re-zeroed (dialed 
back 0.1 inches) and the test re-started.  Upon sampling at the first traverse point of port 2, the 
velocity pressure was noted as being lower than expected, though sampling was not stopped.  
During the change of ports (from 2 to 3), it was noted that the manometer was reading below the 
zero.  The manometer was therefore re-zeroed (dialed forward 0.1 inches) before beginning 
traverse sampling at ports 3 and 4.  No further problems were encountered. 
 
The conclusion is that a restriction in the velocity pressure line occurred immediately prior to 
sampling.  This restriction was observed at the start, and the response was to re-zero the 
manometer (dialing back 0.1 inches), allowing valid readings to be made at the first port.  During 
the changeover (from port 1 to 2), the restriction cleared itself, resulting in velocity pressure 
readings at port 2 being misreported low by 0.1 inches.  At the next changeover (from port 2 to 
3), the below zero position of the manometer was observed and re-adjusted (dialing forward 0.1 
inches), allowing valid velocity pressure readings for the remaining ports (3 and 4). 
 
Adjusting the velocity pressures up by 0.1 inches for the port 2 traverse points brings the 
measured stack flow up (from 87,600 to 98,800 dscfm), which is more in line with the 
simultaneous duplicate run (101,300 dscfm) results.  Sampling rate, however, for all six points in 
port 2 were based on the lower velocity pressure readings.  Therefore, in making this adjustment, 
the resultant isokinetic sampling rate becomes 84.3%.  Lower isokinetics means that the smaller 
particles will tend to follow the flow streamlines of the stack, which will bend away from the 
sampling nozzle. The larger particles, however, will tend to flow in straight lines due to their 
inertia, resulting in a higher bias of larger particles represented in the sample. Therefore the total 
particulate load per gas volume (grain loading results: 0.0042 gr/dscf) for the Method 5.3 train 4 
may be biased higher in the sample than what is actually in the stack.  The extent of the bias, if 
any, is expected to be minimal (much less than 16%) due to two reasons: 1) The deviation from 
true 100% isokinetics was less than 16% and 2) The particulate matter in the cement baghouse 
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exhaust consists of only fine particulate, and therefore should be void of the larger particles that 
would cause a bias.  Assuming a high bias, this grain loading value would be less than 42% of 
the limit set in Proposed Rule 1156 (0.01 gr/dscf). 
 
Historical source test data has demonstrated non-cyclonic flow conditions, and a pre-test 
cyclonic flow check showed that non-cyclonic flow conditions still exist.  Performance of a 
Method 6.1 (with Whatman thimble) test was not required because the cement processing takes 
place under alkaline conditions, and since previous Method 5.2 test data showed no sulfuric acid 
present on the filter. 
 
Some site observations: 

• This plant had a large amount of fine material on the ground in and around the process 
areas.  Although difficult to identify the source of material, the best explanation is that 
periodic spills must have occurred at the observed various sources such as silos, 
conveyors and various other equipment throughout the plant. 

• The largest source of visible emissions was observed from the CPCC Clinker storage silo, 
which exhibited visible emissions on a fairly continuous basis. 

• An overfilled silo at CPCC was observed to exhibit a heavy visible plume on one 
occasion. 
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Figure 1: Cement Kilns 
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Figure 2: Waste Heat Recovery 
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Figure 3: Tire Conveyor 
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Figure 4: Baghouse Stack 
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Figure 5: Method 5.3 and Method 1.1/2.1 
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Figure 6: Integrated Gas Sampling 
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Sampling Location: Cal Portland Cement Co.; Kiln No. 1 (Waste Heat Boiler Bypassed)
Sample Train: Method 5.3 Train 3         Input by: R Lem

SUMMARY
A. Average Traverse Velocity............................................................................................................................................................................45.12 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)...........................................................................109 deg F
C. Gas Meter Correction Factor.............................................................................................................................................................0.9811  
D. Average Orifice Pressure............................................................................................................................. 2.04 "H20
E. Nozzle Diameter............................................................................................................................................0.3130 inch

F1. Stack Diameter or Dimension #1..............................138 inch M. Pitot Correction Factor.................................................................0.84
F2. Stack Dim #2 (blank if circular)........................................inch   N. Sampling Time..............................................144 min

G. Stack Cross Sect. Area...........................................................    103.869 ft2   O. Nozzle X-Sect. Area.............................................................0.00053 ft2

H. Average Stack Temp.....................................358.3 deg F  P. Net Sample Collection...................................41.5 mg
I. Barometric Pressure.............................................28.80 "HgA  Q. Net Solid Collection............................ mg
J. Gas Meter Pressure (I+(D/13.6))................................28.95 "HgA   R. Water Vapor Condensed......................................71.7 ml
K. Static Pressure....................................... -0.20 "H20  S. Gas Volume Metered.....................................113.000 dcf
L. Total Stack Pressure (I+(K/13.6))...........................................28.79 "HgA   

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C...........................................................................................98.028 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T)).......................................................................................3.28 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Water 0.033 1.000 18.0       ‚ 0.59
Carbon Dioxide 0.097 Dry Basis 0.967 44.0       ‚ 4.12
Carbon Monoxide 0.000 Dry Basis 0.967 28.0       ‚ 0.01
Oxygen 0.143 Dry Basis 0.967 32.0       ‚ 4.41
Nitrogen & Inerts 0.760 Dry Basis 0.967 28.2       ‚ 20.74

      ‚
  Sum              ‚ 29.87

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5.................................................................................................................0.98
X.  Velocity Pressure Correction Factor (29.92/L)^.5.............................................................................................1.02
Y.  Corrected Velocity (A x M x W x X).................................................................................................................38.04 fps
Z.  Flow Rate (Y x G x 60).....................................................................................................................................237065 cfm
AA. Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}...........................................................................................................144927 scfm
BB. Dry Flow Rate (AA x (U/100))..............................................................................................................................................140170 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)].......................................................................................................:0.00653225 gr/dscf
EE. Sample Emission Rate (0.00857 x BB xCC).......................................................................................................................;7.847 lb/hr
FF. Solid Emission Rate [(.0001322 x Q x BB)/T]................................................................................... lb/hr
GG. Isokinetic Sampling Rate [(G x T x 100)/(N x O x BB)]............................................................................. 94.4 %  
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Velocity Calculated Velocity Calculated Velocity Calculated
Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.21 366 38.19 1 1
2 0.18 363 35.30 2 2
3 0.19 363 36.26 3 3
4 0.17 363 34.30 4 4
5 0.16 360 33.22 5 5
6 0.17 355 34.14 6 6
7 0.33 356 47.59 7 7
8 0.29 361 44.75 8 8
9 0.26 361 42.37 9 9

10 0.29 365 44.86 10 10
11 0.28 359 43.92 11 11
12 0.28 353 43.75 12 12
13 0.44 361 55.12 13 13
14 0.43 359 54.42 14 14
15 0.41 362 53.24 15 15
16 0.36 363 49.92 16 16
17 0.32 357 46.89 17 17
18 0.31 343 45.75 18 18
19 0.30 359 45.46 19 19
20 0.41 358 53.11 20 20
21 0.38 357 51.10 21 21
22 0.40 357 52.43 22 22
23 0.39 355 51.70 23 23
24 0.30 344 45.04 24 24

 
Average Temperature (oF)  - 358.333 Average Velocity (fps)  - 45.12

Meter temp orifice Gas Volume Start Gas Volume Stop Gas Volume Metered
106 104 1.38 840.682 953.682 113
112 106 1.21
114 109 1.28 A.  Nozzle Catch 9 mg
118 112 1.16 B.  (1)  Nozzle Acid 0 mg
118 114 1.21       (2)  Nozzle Sulfate 1 mg
122 118 1.2
124 126 2.33 C.  Filter Catch 25.8 mg
118 117 2.01 D.  (1)  Filter Acid 0 mg
115 120 1.8       (2)  Filter Sulfate 0 mg
122 121 2.03
112 114 1.91 E.  Impinger and Probe Catch 42.2 mg
107 115 1.91 F.  (1)  Impinger Acid 34.9 mg
108 109 2.96      (1)  Probe Acid 2.6 mg
103 106 2.86       (2)  Impinger Sulfate 32.9 mg
105 108 2.73      (2) Probe Sulfate 4.9 mg
108 108 2.41
106 106 2.14 G.  Impinger Organic 0 mg
109 107 2.12
100 99 1.96 H.  Total Particulate  (A - B* + C - D* + E - F* + G) 41.5 mg
100 100 2.68
101 98 2.49 I.  Solid Particulate  (H - G) 41.5 mg

99 97 2.6
99 97 2.54 Percent Front Half 83.9 %
99 97 1.98 Percent Back Half 16.1 %

Average: 109.021 2.04
   * Use Lower of (1) amd (2)
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Sampling Location: Cal Portland Cement Co.; Kiln No. 1 (Waste Heat Boiler Bypassed)
Sample Train: Method 5.3 Train 1         Input by: R Lem

SUMMARY
A. Average Traverse Velocity............................................................................................................................................................................43.66 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)...........................................................................102.06 deg F
C. Gas Meter Correction Factor.............................................................................................................................................................0.9914  
D. Average Orifice Pressure............................................................................................................................. 1.79 "H20
E. Nozzle Diameter............................................................................................................................................0.3120 inch

F1. Stack Diameter or Dimension #1..............................138 inch M. Pitot Correction Factor.................................................................0.84
F2. Stack Dim #2 (blank if circular)........................................inch   N. Sampling Time..............................................144 min

G. Stack Cross Sect. Area...........................................................    103.869 ft2   O. Nozzle X-Sect. Area.............................................................0.00053 ft2

H. Average Stack Temp.....................................355.7 deg F  P. Net Sample Collection...................................46.1 mg
I. Barometric Pressure.............................................28.80 "HgA  Q. Net Solid Collection............................ mg
J. Gas Meter Pressure (I+(D/13.6))................................28.93 "HgA   R. Water Vapor Condensed......................................63.1 ml
K. Static Pressure....................................... -0.20 "H20  S. Gas Volume Metered.....................................108.074 dcf
L. Total Stack Pressure (I+(K/13.6))...........................................28.79 "HgA   

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C...........................................................................................95.852 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T)).......................................................................................2.96 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Water 0.030 1.000 18.0       ‚ 0.53
Carbon Dioxide 0.097 Dry Basis 0.970 44.0       ‚ 4.14
Carbon Monoxide 0.000 Dry Basis 0.970 28.0       ‚ 0.01
Oxygen 0.143 Dry Basis 0.970 32.0       ‚ 4.42
Nitrogen & Inerts 0.760 Dry Basis 0.970 28.2       ‚ 20.80

      ‚
  Sum              ‚ 29.91

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5.................................................................................................................0.98
X.  Velocity Pressure Correction Factor (29.92/L)^.5.............................................................................................1.02
Y.  Corrected Velocity (A x M x W x X).................................................................................................................36.79 fps
Z.  Flow Rate (Y x G x 60).....................................................................................................................................229259 cfm
AA. Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}...........................................................................................................140613 scfm
BB. Dry Flow Rate (AA x (U/100))..............................................................................................................................................136445 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)].......................................................................................................:0.00742108 gr/dscf
EE. Sample Emission Rate (0.00857 x BB xCC).......................................................................................................................;8.678 lb/hr
FF. Solid Emission Rate [(.0001322 x Q x BB)/T]................................................................................. lb/hr
GG. Isokinetic Sampling Rate [(G x T x 100)/(N x O x BB)]............................................................................. 95.4 %
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Velocity Calculated Velocity Calculated Velocity Calculated
Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.28 356 43.84 1 1
2 0.25 356 41.42 2 2
3 0.23 355 39.70 3 3
4 0.26 357 42.27 4 4
5 0.28 356 43.84 5 5
6 0.21 347 37.75 6 6
7 0.42 362 53.88 7 7
8 0.36 360 49.83 8 8
9 0.31 359 46.21 9 9
10 0.32 360 46.98 10 10
11 0.34 360 48.42 11 11
12 0.25 358 41.47 12 12
13 0.35 356 49.01 13 13
14 0.39 356 51.73 14 14
15 0.42 357 53.72 15 15
16 0.41 356 53.04 16 16
17 0.39 357 51.77 17 17
18 0.32 354 46.80 18 18
19 0.20 351 36.93 19 19
20 0.17 353 34.09 20 20
21 0.15 354 32.04 21 21
22 0.19 354 36.07 22 22
23 0.18 352 35.06 23 23
24 0.15 350 31.97 24 24

 
Average Temperature (oF)  - 355.667 Average Velocity (fps)  - 43.66

Meter temp orifice Gas Volume Start Gas Volume Stop Gas Volume Metered
97 98 1.73 210.037 318.111 108.074
97 97 1.54
99 98 1.43 A.  Nozzle Catch 13.1 mg

102 98 1.61 B.  (1)  Nozzle Acid 0 mg
103 98 1.75       (2)  Nozzle Sulfate 1.1 mg
104 99 1.33
101 100 2.6 C.  Filter Catch 30.3 mg
102 100 2.24 D.  (1)  Filter Acid 0 mg
105 101 1.95       (2)  Filter Sulfate 0 mg
109 103 2.03
110 104 2.16 E.  Impinger Catch 28.0 mg
111 105 1.6       Probe Catch 5.1 mg
105 105 2.22 F.  (1)  Impinger Acid 28.9 mg
106 105 2.48      (1)  Probe Acid 2.4 mg
107 104 2.67       (2)  Impinger Sulfate 29.7 mg
105 103 2.59      (2)  Probe Sulfate 5.7 mg
106 103 2.5
105 103 2.02 G.  Impinger Organic 0 mg
100 100 1.25
100 99 1.06 H.  Total Particulate  (A - B* + C - D* + E - F* + G) 46.1 mg
103 99 0.94
102 99 1.18 I.  Solid Particulate  (H - G) 46.1 mg
102 98 1.13
101 98 0.94 Percent Front Half 94.1 %

Average: 102 1.79 Percent Back Half 5.9 %

   * Use Lower of (1) amd (2)
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Sampling Location: Cal Portland Cement Co.; Kiln No. 1
Sample Train: Method 5.3 Train 5 (Normal Operation)         Input by: R Lem

SUMMARY
A. Average Traverse Velocity............................................................................................................................................................................29.12 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)...........................................................................90 deg F
C. Gas Meter Correction Factor.............................................................................................................................................................0.9914  
D. Average Orifice Pressure............................................................................................................................. 1.80 "H20
E. Nozzle Diameter............................................................................................................................................0.366 inch

F1. Stack Diameter or Dimension #1..............................138 inch M. Pitot Correction Factor.................................................................0.84
F2. Stack Dim #2 (blank if circular)........................................inch   N. Sampling Time..............................................192 min

G. Stack Cross Sect. Area...........................................................    103.869 ft2   O. Nozzle X-Sect. Area.............................................................0.00073 ft2

H. Average Stack Temp.....................................268.7 deg F  P. Net Sample Collection...................................30.4 mg
I. Barometric Pressure.............................................28.85 "HgA  Q. Net Solid Collection............................ mg
J. Gas Meter Pressure (I+(D/13.6))................................28.98 "HgA   R. Water Vapor Condensed......................................86.8 ml
K. Static Pressure....................................... -0.12 "H20  S. Gas Volume Metered.....................................144.533 dcf
L. Total Stack Pressure (I+(K/13.6))...........................................28.84 "HgA   

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C...........................................................................................131.120 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T)).......................................................................................2.98 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Water 0.030 1.000 18.0       ‚ 0.54
Carbon Dioxide 0.128 Dry Basis 0.970 44.0       ‚ 5.44
Carbon Monoxide 0.000 Dry Basis 0.970 28.0       ‚ 0.01
Oxygen 0.122 Dry Basis 0.970 32.0       ‚ 3.77
Nitrogen & Inerts 0.751 Dry Basis 0.970 28.2       ‚ 20.54

      ‚
  Sum              ‚ 30.30

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5.................................................................................................................0.98
X.  Velocity Pressure Correction Factor (29.92/L)^.5.............................................................................................1.02
Y.  Corrected Velocity (A x M x W x X).................................................................................................................24.36 fps
Z.  Flow Rate (Y x G x 60).....................................................................................................................................151799 cfm
AA. Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}...........................................................................................................104417 scfm
BB. Dry Flow Rate (AA x (U/100))..............................................................................................................................................101305 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)].......................................................................................................:0.00357743 gr/dscf
EE. Sample Emission Rate (0.00857 x BB xCC).......................................................................................................................;3.10586614 lb/hr
FF. Solid Emission Rate [(.0001322 x Q x BB)/T]................................................................................. lb/hr
GG. Isokinetic Sampling Rate [(G x T x 100)/(N x O x BB)]................................................................................95.8 %  
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Velocity Calculated Velocity Calculated Velocity Calculated
Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.10 273 24.83 1 1
2 0.08 275 22.24 2 2
3 0.07 275 20.80 3 3
4 0.09 272 23.54 4 4
5 0.09 272 23.54 5 5
6 0.09 264 23.41 6 6
7 0.15 271 30.37 7 7
8 0.14 272 29.36 8 8
9 0.13 272 28.29 9 9
10 0.14 273 29.38 10 10
11 0.14 273 29.38 11 11
12 0.10 251 24.45 12 12
13 0.20 273 35.11 13 13
14 0.20 273 35.11 14 14
15 0.22 272 36.80 15 15
16 0.19 273 34.22 16 16
17 0.20 271 35.06 17 17
18 0.19 266 34.06 18 18
19 0.14 272 29.36 19 19
20 0.14 269 29.30 20 20
21 0.14 263 29.18 21 21
22 0.17 260 32.08 22 22
23 0.15 259 30.12 23 23
24 0.14 255 29.01 24 24

 
Average Temperature (oF)  - 268.708 Average Velocity (fps)  - 29.12

Meter temp orifice Gas Volume Start Gas Volume Stop Gas Volume Metered
92 92 1.27 483.123 627.656 144.533
93 92 1.02
95 93 0.9 A.  Nozzle Catch 0.4 mg
98 94 1.16 B.  (1)  Nozzle Acid 0 mg
96 93 1.16       (2)  Nozzle Sulfate 0 mg
95 93 1.17
93 92 1.92 C.  Filter Catch 26.3 mg
97 92 1.8 D.  (1)  Filter Acid 0 mg
98 93 1.68       (2)  Filter Sulfate 0 mg
97 92 1.8
98 93 1.81 E.  Impinger and Probe Catch 3.7 mg
94 91 1.32 F.  (1)  Impinger and Probe Acid 0 mg
89 88 2.51       (2)  Impinger and Probe Sulfate 0.8 mg
93 89 2.54
91 88 2.78 G.  Impinger Organic 0 mg
91 88 2.4
90 87 2.52 H.  Total Particulate  (A - B* + C - D* + E - F* + G) 30.4 mg
89 86 2.4
86 85 1.74 I.  Solid Particulate  (H - G) 30.4 mg
89 85 1.76
87 84 1.76 Percent Front Half 87.8 %
85 83 2.14 Percent Back Half 12.2 %
84 82 1.89
85 82 1.77    * Use Lower of (1) amd (2)

Average: 90.4583 1.80
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Sampling Location: Cal Portland Cement Co.; Kiln No. 1 (Normal Operation)
Sample Train: Method 5.3 Train 4         Input by: R Lem

SUMMARY
A. Average Traverse Velocity............................................................................................................................................................................28.81 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)...........................................................................100 deg F
C. Gas Meter Correction Factor.............................................................................................................................................................0.9811  
D. Average Orifice Pressure............................................................................................................................. 1.62 "H20
E. Nozzle Diameter............................................................................................................................................0.372 inch

F1. Stack Diameter or Dimension #1..............................138 inch M. Pitot Correction Factor.................................................................0.84
F2. Stack Dim #2 (blank if circular)........................................inch   N. Sampling Time..............................................192 min

G. Stack Cross Sect. Area...........................................................    103.869 ft2   O. Nozzle X-Sect. Area.............................................................0.00075 ft2

H. Average Stack Temp.....................................272.9 deg F  P. Net Sample Collection...................................36.6 mg
I. Barometric Pressure.............................................28.85 "HgA  Q. Net Solid Collection............................ mg
J. Gas Meter Pressure (I+(D/13.6))................................28.97 "HgA   R. Water Vapor Condensed......................................103.9 ml
K. Static Pressure....................................... -0.12 "H20  S. Gas Volume Metered.....................................131.742 dcf
L. Total Stack Pressure (I+(K/13.6))...........................................28.84 "HgA   

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C...........................................................................................116.254 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T)).......................................................................................3.98 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Water 0.040 1.000 18.0       ‚ 0.72
Carbon Dioxide 0.128 Dry Basis 0.960 44.0       ‚ 5.39
Carbon Monoxide 0.000 Dry Basis 0.960 28.0       ‚ 0.01
Oxygen 0.122 Dry Basis 0.960 32.0       ‚ 3.73
Nitrogen & Inerts 0.751 Dry Basis 0.960 28.2       ‚ 20.33

      ‚
  Sum              ‚ 30.17

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5.................................................................................................................0.98
X.  Velocity Pressure Correction Factor (29.92/L) .̂5.............................................................................................1.02
Y.  Corrected Velocity (A x M x W x X).................................................................................................................24.14 fps
Z.  Flow Rate (Y x G x 60).....................................................................................................................................150461 cfm
AA. Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}...........................................................................................................102908 scfm
BB. Dry Flow Rate (AA x (U/100))..............................................................................................................................................98811 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)].......................................................................................................:0.00485781 gr/dscf
EE. Sample Emission Rate (0.00857 x BB xCC).......................................................................................................................;4.11362941 lb/hr
FF. Solid Emission Rate [(.0001322 x Q x BB)/T]................................................................................ lb/hr
GG. Isokinetic Sampling Rate [(G x T x 100)/(N x O x BB)]............................................................................. 84.3 %  
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Velocity Calculated Velocity Calculated Velocity Calculated
Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.18 268 33.20 1 1
2 0.21 278 36.10 2 2
3 0.18 278 33.42 3 3
4 0.17 279 32.50 4 4
5 0.14 279 29.50 5 5
6 0.10 270 24.78 6 6
7 0.20 271 35.06 7 7
8 0.15 275 30.45 8 8
9 0.15 275 30.45 9 9
10 0.15 276 30.47 10 10
11 0.14 273 29.38 11 11
12 0.12 267 27.09 12 12
13 0.08 265 22.09 13 13
14 0.08 278 22.28 14 14
15 0.07 277 20.83 15 15
16 0.09 275 23.59 16 16
17 0.09 278 23.63 17 17
18 0.10 274 24.85 18 18
19 0.16 262 31.17 19 19
20 0.16 274 31.43 20 20
21 0.15 271 30.37 21 21
22 0.16 270 31.34 22 22
23 0.15 269 30.33 23 23
24 0.12 267 27.09 24 24

 
Average Temperature (oF)  - 272.875 Average Velocity (fps)  - 28.81

Meter temp orifice Gas Volume Start Gas Volume Stop Gas Volume Metered
94 92 2.55 123.423 255.165 131.742

101 98 3
104 100 2.6 A.  Nozzle Catch 0 mg
104 101 2.46 B.  (1)  Nozzle Acid 0 mg
105 102 2.03       (2)  Nozzle Sulfate 0 mg
103 101 1.46
101 100 1.45 C.  Filter Catch 32.1 mg
102 100 0.72 D.  (1)  Filter Acid 0 mg
101 100 0.72       (2)  Filter Sulfate 0 mg
102 100 0.72
102 101 0.58 E.  Impinger and Probe Catch 4.5 mg
103 101 0.29 F.  (1)  Impinger and Probe Acid 0 mg
104 101 1.2       (2)  Impinger and Probe Sulfate 0.7 mg
102 101 1.16
103 101 1.01 G.  Impinger Organic 0 mg
103 100 1.31
103 100 1.3 H.  Total Particulate  (A - B* + C - D* + E - F* + G) 36.6 mg
103 99 1.45

98 98 2.33 I.  Solid Particulate  (H - G) 36.6 mg
97 97 2.29
96 95 2.14 Percent Front Half 87.7 %
95 95 2.28 Percent Back Half 12.3 %
95 93 2.14
98 94 1.73    * Use Lower of (1) amd (2)

Average: 99.7708 1.62
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05-0240/05-0242 
 

CONDUCTED AT 
 

TXI Riverside Cement Company 
1500 Rubidoux Boulevard 

Riverside, CA 92509 
 
 
 

PARTICULATE MATTER EMISSIONS 
FROM WHITE CEMENT KILN #2 CONTROLLED BY A BAGHOUSE, 
AND FROM GREY CEMENT FINISHING MILL #2 AIR SEPARATOR 

CONTROLLED BY A BAGHOUSE 
 

 
 
 
 
  TESTED:  June 2nd and June 9th, 2005 
 
  ISSUED: 
 
 REPORTED BY:  Ron Lem 
     Air Quality Engineer II 
 
 
 
 
 
REVIEWED BY: 
 
 
      
Michael Garibay 
Supervising Air Quality Engineer 
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SUMMARY 
 
 
a.   Firm................................................................... TXI Riverside Cement Company  
 
 
b.   Test Location .................................................... 1500 Rubidoux Blvd., Riverside CA 92509 
 
 White Cement Kiln #2, 
c.   Unit Tested ........................................................ Grey Cement Finishing Mill #2 Air Separator  
 
 
 Minh Pham (AQ Specialist), (909) 396-2613 
d.   Test Requested by............................................. Planning, Rule Development, Area Sources  
 
 
e.   Reason for Test Request.................................... Proposed Rule 1156 Development  
 
 
f.   Date of Test ....................................................... June 2, 2005, June 7, 2005  
 
 
 M. Garibay, C. Willoughby, W. Stredwick, 
g.   Source Test Performed by................................. M. Wang, R. Lem  
 
 
h.  Test Arrangements Made Grey Knapp (TXI Manager) 
     Through.............................................................. (951) 245-5321 x319  
 
 
 Pat Crites (Maintenance Supervisor) 
i.   Source Test Observed by ................................... (951) 774-2527  
 
 
j.   Company I.D. No............................................... 800182  
 
 
k.   Permit No. ......................................................... RECLAIM  
 
 
l.   Application No................................................... RECLAIM  
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RESULTS 
 

Table I.  Summary of Test Conditions 
 

Parameters White Cement Kiln #2 
 

(Tested on June 2nd) 

Grey Cement Finishing Mill #2 
Air Separator 

(Tested on June 7th) 
 
Flow Rate 
- Baghouse Inlet 
- Baghouse Exhaust 
 
 

 
 

16,400 dscfm 
28,600 dscfm 

 

 
 
 

37,600 dscfm 
 

 
Process Weight 
- Raw Feed Rate 
 

 
 

17.5 tph 
 

 
 

34.7 tph 
 

 
 
Table II.  Summary of Test Results 
 
White Cement Kiln #2 Baghouse Stack (Tested on June 2nd) 

Parameters Emissions Applicable 
Contaminant Measured Allowed Rule 

 
Particulate Matter 
- Concentration 

Run #1 
Run #2 

- Mass Rate 
Run #1 
Run #2 

 
 
 

0.0037 gr/dscf* 
0.0063 gr/dscf* 

 
0.521 lb/hr 
0.893 lb/hr 

 
 
 

0.01 gr/dscf 
 
 
 

 
 
 

PR 1156 
 
 
 

 
Carbon Monoxide 
- Concentration 
 

 
 

57 ppm 
133 ppm @3% O2 

 

 
 

2000 ppm 
 
 

 
 

407 (a)(1) 
Information 

    
* The reported concentrations reflect a 1.74 correction factor for dilution air present, which 

was not processed by the device that was tested.  Raw measured emissions were lower 
(0.0021 and 0.0036 gr/dscf). 
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Table II.  Summary of Test Results (continued) 
 
Grey Cement Finishing Mill #2 Air Separator Baghouse Stack (Tested on June 7th) 

Parameters Emissions Applicable 
Contaminant Measured Allowed Rule 

 
Particulate Matter 
- Concentration 

Run #1 
Run #2 

- Mass Rate 
Run #1 
Run #2 

 
 
 

0.0027 gr/dscf 
* 
 

0.887 lb/hr** 
* 

 
 
 

0.01 gr/dscf 
 
 
 

 
 
 

PR 1156 
 
 
 

    
* Invalidated due to negative net weight gain of back half during analysis. 
** Due to cyclonic flow conditions, emissions may be biased high. 
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INTRODUCTION 
 
On June 2nd and June 7th, 2005, engineers from the South Coast Air Quality Management District 
(SCAQMD) conducted source tests on White Cement Kiln #2 (Figure 1) and Grey Cement 
Finishing Mill #2 air separator (Figure 2) respectively at TXI Riverside Cement Company’s 
Crestmore plant in Riverside.  These tests were performed to gather information relevant to 
SCAQMD Proposed Rule 1156. 
 
 
EQUIPMENT AND PROCESS DESCRIPTION 
 
TXI Riverside Cement Company operates two rotary kilns for the production of white cement.  
Raw material is fed into each kiln (17.5 tph for this test).  The kilns measure 253 feet and rotate 
at an approximate rate of 90 rpm.  Residence time is approximately 2-2.5 hours.  Temperature 
ranges from 2600-2700 degrees Fahrenheit.  The clinker product is at about 2000 degrees 
Fahrenheit prior to being sprayed by fuel oil and quenched with water spray to enhance the 
permanent white color of the finished product.  After removal of water, carbon dioxide through 
conversion of carbonates, and recirculation of feed and dust collected throughout the system, the 
Clinker exits the kiln at around 5-6 tph.  Emissions from Kilns #1 and #2 are each controlled by 
an open top baghouses consisting of positive pressure fabric filters.  The June 2nd 2005 test was 
performed at the White Cement Kiln # 2 open top baghouse (Figure 1).  The June 7th 2005 test 
was performed at the Grey Cement Finishing Mill #2 air separator baghouse (Figure 3). 
 

Kiln Baghouse Data 
 
Gas inlet volume: nominal 144,400 ACFM (variable) 
Air-to-cloth ratio (at nominal flow): 4.0 
Gas inlet temperature (nominal): 596° F (variable) 
Pressure drop: 3-5” water (variable) 
Estimated bag life: 3-4 years 
Manufacture warranty on bags: 1 year (no warranty on emissions) 
Both kilns’ baghouse bags last changed: 12/2003 

 
Further details and additional operating conditions during the testing can be found in Appendix 
A. 
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SAMPLING AND ANALYTICAL PROCEDURES 
 
Source testing was performed at the White Cement Kiln # 2 open baghouse exhaust, and at the 
Grey Cement Finishing Mill #2 air separator baghouse exhaust stacks.  Testing consisted of 
simultaneous duplicate samples performed for Particulate Matter using SCAQMD Method 5.3 
(Figure 5).  For the Kiln #2 test, the approach of EPA Method 5D was used to measure 
particulate matter emissions for the open top baghouse.  Method 1.1/2.1 flow rate measurements 
(Figure 6) were performed at the inlet duct.  The isokinetic sampling rate and nozzle sizing was 
based on the measured inlet flow rate, and calculated velocity at the exhaust based on the ratio of 
the cross sectional areas.  Sampling points were selected based on EPA Method 5D criteria.  CO 
testing was performed at the inlet duct and the baghouse exhaust by Method 10.1 (Figure 7), 
using integrated Tedlar bag samples that were immediately transferred to two evacuated bulbs.  
Flow rate at the white cement open top baghouse exhaust was calculated based on the inlet flow 
rate and the CO2 inlet/exhaust ratio.  A Method 5.3 sample blank was also taken to the test site. 
 
Gas Flow Rate 
 
The gas velocity was measured at the inlet duct in accordance with SCAQMD Methods 1.1 and 
2.1.  This was done using an S type Pitot tube, with the impact opening of the Pitot tube even 
with the nozzle entry plane, a differential pressure manometer, and a type "K" thermocouple with 
a digital potentiometer.  The apparatus was leak checked both before and after use by introducing 
a pressure head of at least 80 percent of full scale and blocking the flow at the Pitot tip.  An 
observation of the resulting non diminishing pressure for at least 15 seconds at the manometer 
verified the absence of leaks in the system. 
 
The white cement inlet access ports were located approximately two and a half stack diameters 
downstream and one stack diameter upstream from any flow disturbances along the vertical duct.  
Velocity sampling was performed at sixteen traverse points positioned across two ports along the 
duct diameter (49 inches).  The grey cement access ports were located approximately four stack 
diameters downstream and two stack diameters upstream from any flow disturbances along the 
vertical duct.  Velocity sampling was performed at twenty four traverse points positioned across 
two ports along the duct diameter (60 inches). 
 
The inlet volumetric flow rate was calculated from the duct cross sectional area and average gas 
velocity.  The absence of cyclonic flow conditions was verified.  The flow rate was corrected to 
standard conditions by using the measured duct temperatures and velocity pressures along with 
the barometric pressure measured with a calibrated aneroid barometer.  The baghouse exhaust 
flow rate was calculated from the inlet flow rate times the CO2 inlet/exhaust ratio (to correct for 
dilution air).  The exhaust flow rate was also corrected to dry conditions using the moisture 
content as determined by SCAQMD Method 4.1 weight gain from the particulate samples 
described in the following sections. 
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Particulate Matter Sampling 
 
District Method 5.3/EPA Method 5D simultaneous duplicate particulate matter sampling was 
conducted at both exhaust locations.  Each sampling train consisted of a nozzle, an in-stack filter, 
a stainless steel probe, two impingers each filled with 100 ml of deionized water, an empty 
bubbler, and a bubbler filled with tared silica gel.  Each sampling train was connected to a leak 
free vacuum pump, a dry gas meter, and a calibrated orifice.  The impingers and bubblers were 
contained in an ice bath to condense water vapor and other condensable matter present in the 
sample stream. 
 
The District laboratory analyzed the particulate matter deposited in the filter, probe, nozzle and 
impingers gravimetrically.  Moisture content was determined gravimetrically and volumetrically.  
Condensable organic matter deposited in the impinger solutions was determined by solvent 
extraction.  Both trains were analyzed for sulfuric acid dihydrate content in the impingers, filter, 
nozzle and probe by both the Sodium Hydroxide Titration and Barium Chloride-Thorin Titration 
Methods. 
 
The June 2, 2005 particulate matter sampling (White Cement Kiln #2 open top baghouse) was 
carried out for a period of 108 minutes for each run, using a 36-point traverse along twelve ports 
at three minutes per point.  The June 7, 2005 particulate matter sampling (Grey Cement 
Finishing Mill #2 air separator baghouse) was carried out for a period of 120 minutes for each 
run, using a 24-point traverse along two ports at five minutes per point. 
 
 
Integrated Gas Sampling 
 
An integrated gas sample was collected continuously from both baghouse exhaust locations and 
the inlet duct of Kiln #2.  The gas sampling apparatus consisted of a stainless steel probe, a 
Teflon line, and a Tedlar bag enclosed in an evacuation chamber as shown in Figure 7.  The 
sample was collected for a period of 20-60 minutes at each location, at a rate of approximately 
0.15-0.45 liters per minute controlled by a rotameter. 
 
An aliquot of each sample was transferred to a two-liter evacuated bulb and analyzed by the 
SCAQMD laboratory for carbon monoxide, carbon dioxide, and oxygen.  The gases were 
separated by gas chromatography.  The carbon dioxide was determined by a gas chromatograph 
with a nickel catalyzed methanizer and flame ionization detector (GC/Ni-FID).  Carbon 
monoxide was combusted to carbon dioxide and analyzed by SCAQMD Method 25.1.  Oxygen 
was analyzed by thermal conductivity.  The inlet and outlet CO2 results for the Kiln #2 baghouse 
were used to determine the dilution air ratio at the baghouse.  Upon receipt of the lab results, a 
spot check of these results was made on 6/14/05, using a portable analyzer.  The spot check 
yielded similar results, which verified the lab results. 
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TEST CRITIQUE 
 
The June 2, 2005 (White Cement Kiln #2 controlled by an open top baghouse) simultaneous 
duplicate testing was conducted with no problems encountered, on a pre-scheduled basis, and 
during normal working hours, to gather particulate matter emission data relevant to Proposed 
Rule 1156.  Process conditions during the testing were provided by TXI Riverside Cement 
Company’s control room operators. 
 
The June 7, 2005 (Grey Cement Finishing Mill #2 air separator controlled by a baghouse) 
simultaneous duplicate testing was conducted with no problems encountered, on a pre-scheduled 
basis, and during normal working hours, to gather particulate matter emission data relevant to 
Proposed Rule 1156.  A check showed that cyclonic flow conditions existed during testing, 
therefore results should be considered as being biased high.  Process conditions during the 
testing were provided by TXI Riverside Cement Company’s control room operators. 
 
AQMD Method 5.3 was performed in duplicate, along with an integrated gas sample.  Since any 
release of sulfuric acid emissions are captured during processing in the kiln, and since previous 
test data showed no sulfuric acid present, Method 6.1 (with Whatman thimble) testing was not 
required.  Method 6.1 (with Whatman thimble) testing was also not required at the Mill location 
because the cement processing takes place under alkaline conditions, and since previous Method 
5.2 test data showed no sulfuric acid present on the filter. 
 
Due to higher than expected dilution air conditions at the Kiln baghouse exhaust, the resultant 
isokinetic sampling rate was 55.1%.  Lower isokinetics means that the smaller particles will tend 
to follow the flow streamlines of the stack, which will bend away from the sampling nozzle. The 
larger particles, however, will tend to flow in straight lines due to their inertia, resulting in a 
higher bias of larger particles represented in the sample.  Therefore the total particulate load per 
gas volume (average grain loading results: 0.0050 gr/dscf) for Method 5.3/EPA Method 5D train 
4 and 5 may be biased higher in the sample than what is actually in the stack.  The extent of the 
bias, if any, is expected to be minimal because the particulate matter in the baghouse exhaust 
consists of only fine particulate, and therefore should be void of the larger particles that would 
cause a bias.  Assuming a high bias, this grain loading value would be less than half of the limit 
set in Proposed Rule 1156 (0.01 gr/dscf). 
 
Site observation: This plant had a large amount of fine material on the ground in and around the 
process areas.  Although difficult to identify the source of material, the best explanation is that 
periodic spills must have occurred at the observed various sources such as silos, conveyors and 
various other equipment throughout the plant. 
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Figure 1 (Above): White Cement Kiln #2 Open Top Baghouse(Left) and Inlet Duct (Middle) 

   (Below): White Cement Kiln #2 Open Top Baghouse 
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Figure 2: Grey Cement Finishing Mill #2 
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Figure 3: Grey Cement Finishing Mill #2 Air Separator Baghouse Stack 
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Figure 4: White Cement Process Diagram 
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Baghouse (Kiln #2) Dimensions and Traverse Points 

 
 
Figure 5: Method 5.3/EPA Method 5D 
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Figure 6: White Cement Inlet/Grey Cement Exhaust (Method 1.1/2.1) 
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Figure 7: Integrated Gas Sampling 
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Sampling Location: TXI Riverside Cement Co.; Kiln No. 2
Sample Train: EPA Method 5D, Train 4         Input by: R Lem

SUMMARY
A. Average Inlet Traverse Velocity............................................................................................................................................................................58.05 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)...........................................................................91 deg F
C. Gas Meter Correction Factor.............................................................................................................................................................0.9862  
D. Average Orifice Pressure............................................................................................................................. 2.50 "H20
E. Nozzle Diameter............................................................................................................................................3.0000 inch

F1. Inlet Stack Diameter.............................. 49 inch M. Pitot Correction Factor.................................................................0.84
F1a. Outlet Stack Diameter..............................492 inch
F2. Inlet Stack Dim #2 (blank if circular)..... inch   N. Sampling Time..............................................108 min
F2a. Outlet Stack Dim #2 (blank if circular).....312 inch

G. Inlet Stack Cross Sect. Area...........................................................    13.095 ft2   O. Nozzle X-Sect. Area.............................................................0.04909 ft2

G1. Outlet Stack Cross Sect. Area..........    1066 ft2   

H. Average Inlet Stack Temp.....................................584.5 deg F  P. Net Sample Collection...................................11.5 mg
H1. Average Outlet Stack Temp............. 315.0 deg F  
I. Barometric Pressure.............................................28.80 "HgA  Q. Net Solid Collection............................ mg
J. Gas Meter Pressure (I+(D/13.6))................................28.98 "HgA   R. Water Vapor Condensed......................................228.2 ml
K. Inlet Static Pressure.......................................-2.70 "H20  S. Gas Volume Metered.....................................92.192 dcf
L. Total Inlet Stack Pressure (I+(K/13.6))...........................................28.60 "HgA   

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C]...........................................................................................83.082 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T)).......................................................................................11.30 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Water 0.113 1.000 18.0       ‚ 2.03
Carbon Dioxide 0.160 Dry Basis 0.887 44.0       ‚ 6.24
Carbon Monoxide 0.000 Dry Basis 0.887 28.0       ‚ 0.00
Oxygen 0.076 Dry Basis 0.887 32.0       ‚ 2.16
Nitrogen & Inerts 0.764 Dry Basis 0.887 28.2       ‚ 19.11

      ‚
CO2 inlet/outlet ratio 1.737242   Sum              ‚ 29.55

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5.................................................................................................................0.99
X.  Velocity Pressure Correction Factor (29.92/L)^.5.............................................................................................1.02
Y.  Corrected Inlet Velocity (A x M x W x X).................................................................................................................49.37 fps
Z.  Outlet Flow Rate (Y x G x 60) x CO2 inlet/outlet ratio.....................................................................................................................................67383 cfm

AA. Outlet Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}...........................................................................................................32068 scfm
BB1. Dry Inlet Flow Rate (AA x (U/100)) ÷ CO2 inlet/outlet ratio......................................................................16372 dscfm

BB. Dry Outlet Flow Rate (AA x (U/100))..............................................................................................................................................28443 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)] x CO2 inlet/outlet ratio.......................................................................................................:0.00371038 gr/dscf

EE. Sample Emission Rate (0.00857 x BB1 xCC).......................................................................................................................;0.521 lb/hr
FF. Solid Emission Rate [(.0001322 x Q x BB)/T]...................................................................................... lb/hr
GG. Isokinetic Sampling Rate [(G1 x T x 100)/(N x O x BB)]............................................................................. 58.7 %  
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Velocity Calculated Velocity Calculated Velocity Calculated
Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.41 584 60.00 1 0.43 584 61.44 1 0.44 584 62.15
2 0.44 584 62.15 2 0.44 584 62.15 2 0.43 584 61.44
3 0.44 584 62.15 3 0.43 584 61.44 3 0.44 584 62.15
4 0.46 584 63.55 4 0.44 584 62.15 4 0.43 585 61.47
5 0.39 584 58.52 5 0.4 584 59.26 5 0.44 585 62.18
6 0.39 585 58.54 6 0.41 584 60.00 6 0.45 584 62.86
7 0.39 585 58.54 7 0.4 584 59.26 7 0.43 585 61.47
8 0.40 585 59.29 8 0.4 584 59.26 8 0.43 585 61.47
9 0.25 569 46.51 9 0.21 590 43.06 9 0.2 583 41.88
10 0.27 570 48.36 10 0.23 581 44.87 10 0.23 589 45.05
11 0.28 569 49.22 11 0.28 576 49.39 11 0.24 591 46.06
12 0.35 573 55.14 12 0.38 577 57.57 12 0.28 595 49.84
13 0.35 578 55.28 13 0.44 580 62.04 13 0.4 596 59.60
14 0.38 590 57.93 14 0.39 590 58.68 14 0.49 597 66.00
15 0.38 585 57.79 15 0.49 589 65.75 15 0.51 596 67.30
16 0.45 580 62.74 16 0.5 594 66.57 16 0.5 596 66.64
17 17 17
18 18 18
19 19 19
20 20 20
21 21 21
22 22 22
23 23 23
24 24 24

 
Average Temperature (oF)  - 584.521 Average Velocity (fps)  - 58.05

Meter temp orifice
Gas Volume Start Gas Volume Stop Gas Volume Metered

90 87 84 89 2.5 2.5 318.545 364.379 45.834
90 87 84 89 2.5 2.5
92 89 90 89 2.5 2.5 1.318 47.676 46.358
94 89 92 89 2.5 2.5
94 89 93 89 2.5 2.5 Gas Meter Factor: 0.9862
93 89 93 89 2.5 2.5
94 90 94 89 2.5 2.5
94 90 95 90 2.5 2.5 A.  Nozzle Catch 0 mg
94 90 94 90 2.5 2.5 B.  (1)  Nozzle Acid 0 mg
91 90 94 90 2.5 2.5       (2)  Nozzle Sulfate 0 mg
93 90 94 90 2.5 2.5
93 90 95 90 2.5 2.5 C.  Filter Catch 3.9 mg
92 89 95 90 2.5 2.5 D.  (1)  Filter Acid 0 mg
93 90 96 90 2.5 2.5       (2)  Filter Sulfate 0 mg
94 90 97 91 2.5 2.5
93 90 95 91 2.5 2.5 E.  Impinger and Probe Catch 10.3 mg
93 90 95 90 2.5 2.5 F.  (1)  Impinger and Probe Acid 2.7 mg
93 90 96 91 2.5 2.5       (2)  Impinger and Probe Sulfate 7.1 mg

G.  Impinger Organic 0 mg

H.  Total Particulate  (A - B* + C - D* + E - F* + G) 11.5 mg

I.  Solid Particulate  (H - G) 11.5 mg
Average: 91.2639 2.50

Percent Front Half 33.9 %
Percent Back Half 66.1 %

   * Use Lower of (1) amd (2)
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Sampling Location: TXI Riverside Cement Co.; Kiln No. 2
Sample Train: EPA Method 5D, Train 5 (Duplicate Run)         Input by: R Lem

SUMMARY
A. Average Inlet Traverse Velocity............................................................................................................................................................................58.05 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)...........................................................................89.14 deg F
C. Gas Meter Correction Factor.............................................................................................................................................................0.9861  
D. Average Orifice Pressure............................................................................................................................. 1.97 "H20
E. Nozzle Diameter............................................................................................................................................3.0000 inch

F1. Inlet Stack Diameter.............................. 49 inch M. Pitot Correction Factor.................................................................0.84
F1a. Outlet Stack Diameter..............................492 inch
F2. Stack Dim #2 (blank if circular)................. inch   N. Sampling Time..............................................108 min
F2a. Outlet Stack Dim #2 (blank if circular).....312 inch

G. Inlet Stack Cross Sect. Area...........................................................    13.095 ft2   O. Nozzle X-Sect. Area.............................................................0.04909 ft2

G1. Outlet Stack Cross Sect. Area..........    1066 ft2   

H. Average Inlet Stack Temp.....................................584.5 deg F  P. Net Sample Collection...................................17.3 mg
H1. Average Outlet Stack Temp............. 318.0 deg F  
I. Barometric Pressure.............................................28.80 "HgA  Q. Net Solid Collection............................ mg
J. Gas Meter Pressure (I+(D/13.6))................................28.94 "HgA   R. Water Vapor Condensed......................................185 ml
K. Inlet Static Pressure.......................................-2.70 "H20  S. Gas Volume Metered.....................................81.246 dcf
L. Total Stack Pressure (I+(K/13.6))...........................................28.60 "HgA   

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C]...........................................................................................73.394 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T)).......................................................................................10.47 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Water 0.105 1.000 18.0       ‚ 1.88
Carbon Dioxide 0.160 Dry Basis 0.895 44.0       ‚ 6.30
Carbon Monoxide 0.000 Dry Basis 0.895 28.0       ‚ 0.00
Oxygen 0.076 Dry Basis 0.895 32.0       ‚ 2.18
Nitrogen & Inerts 0.764 Dry Basis 0.895 28.2       ‚ 19.29

      ‚
CO2 inlet/outlet ratio 1.737242   Sum              ‚ 29.65

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5.................................................................................................................0.99
X.  Velocity Pressure Correction Factor (29.92/L)^.5.............................................................................................1.02
Y.  Corrected Inlet Velocity (A x M x W x X)................................................................................................................49.27 fps
Z.  Outlet Flow Rate (Y x G x 60) x CO2 inlet/outlet ratio.....................................................................................................................................67260 cfm
AA. Outlet Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}...........................................................................................................32009 scfm
BB1. Dry Inlet Flow Rate (AA x (U/100)) ÷ CO2 inlet/outlet ratio..................................................................... 16496 dscfm
BB. Dry Outlet Flow Rate (AA x (U/100))..............................................................................................................................................28657 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)] x CO2 inlet/outlet ratio.......................................................................................................:0.00631847 gr/dscf

EE. Sample Emission Rate (0.00857 x BB1 xCC).......................................................................................................................;0.893 lb/hr
FF. Solid Emission Rate [(.0001322 x Q x BB)/T]........................................................................................ lb/hr
GG. Isokinetic Sampling Rate [(G1 x T x 100)/(N x O x BB1)].............................................................................:51.5 %  
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Velocity Calculated Velocity Calculated Velocity Calculated
Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.41 584 60.00 1 0.43 584 61.44 1 0.44 584 62.15
2 0.44 584 62.15 2 0.44 584 62.15 2 0.43 584 61.44
3 0.44 584 62.15 3 0.43 584 61.44 3 0.44 584 62.15
4 0.46 584 63.55 4 0.44 584 62.15 4 0.43 585 61.47
5 0.39 584 58.52 5 0.4 584 59.26 5 0.44 585 62.18
6 0.39 585 58.54 6 0.41 584 60.00 6 0.45 584 62.86
7 0.39 585 58.54 7 0.4 584 59.26 7 0.43 585 61.47
8 0.40 585 59.29 8 0.4 584 59.26 8 0.43 585 61.47
9 0.25 569 46.51 9 0.21 590 43.06 9 0.2 583 41.88
10 0.27 570 48.36 10 0.23 581 44.87 10 0.23 589 45.05
11 0.28 569 49.22 11 0.28 576 49.39 11 0.24 591 46.06
12 0.35 573 55.14 12 0.38 577 57.57 12 0.28 595 49.84
13 0.35 578 55.28 13 0.44 580 62.04 13 0.4 596 59.60
14 0.38 590 57.93 14 0.39 590 58.68 14 0.49 597 66.00
15 0.38 585 57.79 15 0.49 589 65.75 15 0.51 596 67.30
16 0.45 580 62.74 16 0.5 594 66.57 16 0.5 596 66.64
17 17 17
18 18 18
19 19 19
20 20 20
21 21 21
22 22 22
23 23 23
24 24 24

 
Average Temperature (oF)  - 584.521 Average Velocity (fps)  - 58.05

Meter temp orifice
Gas Volume Start Gas Volume Stop Gas Volume Metered

90 89 93 90 2.1 1.9 956.6 998.22 41.62
87 86 94 91 2.1 2 0
87 86 94 91 2.1 1.9 365.024 384.4 19.376
87 86 95 92 2 2 384.45 404.7 20.25
88 86 95 92 1.8 1.9
87 86 95 92 1.9 1.9
86 85 95 92 2 1.9 Gas Meter Factor: 0.9861
87 86 95 92 2.5 1.9
87 86 96 93 1.9 1.9
87 86 90 89 2.2 1.8 A.  Nozzle Catch 0 mg
87 85 91 89 2.1 1.8 B.  (1)  Nozzle Acid 0 mg
87 85 91 89 2.1 1.8       (2)  Nozzle Sulfate 0 mg
87 85 92 89 2.1 1.8
87 85 92 90 2.1 1.8 C.  Filter Catch 10.9 mg
87 86 92 90 2.1 1.8 D.  (1)  Filter Acid 0 mg
87 85 92 90 2.1 1.8       (2)  Filter Sulfate 0 mg
87 85 92 90 2 1.8
86 85 92 90 2.1 1.8 E.  Impinger and Probe Catch 6.4 mg

F.  (1)  Impinger and Probe Acid 0 mg
      (2)  Impinger and Probe Sulfate 2.8 mg

G.  Impinger Organic 0 mg

H.  Total Particulate  (A - B* + C - D* + E - F* + G) 17.3 mg
Average: 89 1.97

I.  Solid Particulate  (H - G) 17.3 mg

Percent Front Half 63.0 %
Percent Back Half 37.0 %

   * Use Lower of (1) amd (2)
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Sampling Location: TXI Riverside Cement Co; Grey Finish Mill #2
Sample Train: Method 5.3 Train 6         Input by: R Lem

SUMMARY
A. Average Traverse Velocity............................................................................................................................................................................47.27 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)...........................................................................86 deg F
C. Gas Meter Correction Factor.............................................................................................................................................................0.9811  
D. Average Orifice Pressure............................................................................................................................. 1.22 "H20
E. Nozzle Diameter............................................................................................................................................0.2348 inch

F1. Stack Diameter or Dimension #1..............................60 inch M. Pitot Correction Factor.................................................................0.84
F2. Stack Dim #2 (blank if circular)........................................inch   N. Sampling Time..............................................120 min

G. Stack Cross Sect. Area...........................................................    19.635 ft2   O. Nozzle X-Sect. Area.............................................................0.00030 ft2

H. Average Stack Temp.....................................165.1 deg F  P. Net Sample Collection...................................11.8 mg
I. Barometric Pressure.............................................28.90 "HgA  Q. Net Solid Collection............................ mg
J. Gas Meter Pressure (I+(D/13.6))................................28.99 "HgA   R. Water Vapor Condensed......................................16.5 ml
K. Static Pressure....................................... 0.20 "H20  S. Gas Volume Metered.....................................73.680 dcf
L. Total Stack Pressure (I+(K/13.6))...........................................28.91 "HgA   

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C...........................................................................................66.647 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T)).......................................................................................1.14 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
Water 0.011 1.000 18.0       ‚ 0.20
Carbon Dioxide 0.000 Dry Basis 0.989 44.0       ‚ 0.01
Carbon Monoxide 0.000 Dry Basis 0.989 28.0       ‚ 0.00
Oxygen 0.209 Dry Basis 0.989 32.0       ‚ 6.61
Nitrogen & Inerts 0.791 Dry Basis 0.989 28.2       ‚ 22.04

      ‚
  Sum              ‚ 28.87

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

FLOW RATE

W.  Gas Density Correction Factor (28.95/V) .̂5.................................................................................................................1.00
X.  Velocity Pressure Correction Factor (29.92/L)^.5.............................................................................................1.02
Y.  Corrected Velocity (A x M x W x X).................................................................................................................40.44 fps
Z.  Flow Rate (Y x G x 60).....................................................................................................................................47642 cfm
AA. Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}...........................................................................................................38301 scfm
BB. Dry Flow Rate (AA x (U/100))..............................................................................................................................................37866 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)].......................................................................................................:0.00273193 gr/dscf
EE. Sample Emission Rate (0.00857 x BB xCC).......................................................................................................................;0.887 lb/hr
FF. Solid Emission Rate [(.0001322 x Q x BB)/T].......................................................................................... lb/hr
GG. Isokinetic Sampling Rate [(G x T x 100)/(N x O x BB)]............................................................................. 95.8 %  



SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 Copley Drive, Diamond Bar, California  91765 

 
 
 
Test Nos. 05-0240/05-0242 -22- Date: 6/2/05, 6/7/05 
 

CALCULATIONS 
 
Calculated By:  RL       Checked By:  MG  
 

 

_____________________________________________________________________________________________ 
Proposed Rule 1156  October 2005 

Velocity Calculated Velocity Calculated Velocity Calculated
Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.47 159 49.46 1 1
2 0.53 162 52.65 2 2
3 0.41 164 46.39 3 3
4 0.45 164 48.60 4 4
5 0.43 164 47.50 5 5
6 0.39 164 45.24 6 6
7 0.35 164 42.86 7 7
8 0.32 165 41.01 8 8
9 0.30 164 39.68 9 9

10 0.36 163 43.43 10 10
11 0.45 163 48.56 11 11
12 0.48 164 50.19 12 12
13 0.46 163 49.09 13 13
14 0.45 163 48.56 14 14
15 0.45 166 48.67 15 15
16 0.48 167 50.31 16 16
17 0.45 168 48.75 17 17
18 0.45 168 48.75 18 18
19 0.42 168 47.10 19 19
20 0.40 168 45.96 20 20
21 0.43 167 47.62 21 21
22 0.40 167 45.93 22 22
23 0.47 168 49.82 23 23
24 0.44 169 48.24 24 24

 
Average Temperature (oF)  - 165.083 Average Velocity (fps)  - 47.27

Meter temp orifice Gas Volume Start Gas Volume Stop Gas Volume Metered
80 78 1.33 48.658 122.338 73.68
81 79 1.49
82 79 1.15
84 80 1.27 A.  Nozzle Catch 0.5 mg
86 81 1.22 B.  (1)  Nozzle Acid 0 mg
87 81 1.11       (2)  Nozzle Sulfate 0 mg
89 83 1
90 84 0.92 C.  Filter Catch 0 mg
89 83 0.86 D.  (1)  Filter Acid 0 mg
89 83 1.03       (2)  Filter Sulfate 0 mg
89 83 1.29
91 85 1.39 E.  Impinger and Probe Catch 11.3 mg
85 83 1.31 F.  (1)  Impinger and Probe Acid 0 mg
88 84 1.29       (2)  Impinger and Probe Sulfate 0.3 mg
91 85 1.3
92 86 1.39 G.  Impinger Organic 0 mg
94 86 1.3
93 86 1.3 H.  Total Particulate  (A - B* + C - D* + E - F* + G) 11.8 mg
94 87 1.22
93 87 1.16 I.  Solid Particulate  (H - G) 11.8 mg
93 87 1.25
93 87 1.16 Percent Front Half 4.2 %
94 87 1.36 Percent Back Half 95.8 %
93 87 1.27

Average: 86.4792 1.22    * Use Lower of (1) amd (2)
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Sampling Location: TXI Riverside Cement Co; Grey Finish Mill #2
Sample Train: Method 5.3 Train 3         Input by: R Lem

SUMMARY
A. Average Traverse Velocity............................................................................................................................................................................46.51 fps
B. Gas Meter Temperature (Use 60 deg.F for Temp Comp. Meters)...........................................................................87 deg F
C. Gas Meter Correction Factor.............................................................................................................................................................0.9914  
D. Average Orifice Pressure............................................................................................................................. 1.26 "H20
E. Nozzle Diameter............................................................................................................................................0.2412 inch

F1. Stack Diameter or Dimension #1..............................60 inch M. Pitot Correction Factor.................................................................0.84
F2. Stack Dim #2 (blank if circular)........................................inch   N. Sampling Time..............................................120 min

G. Stack Cross Sect. Area...........................................................    19.635 ft2   O. Nozzle X-Sect. Area.............................................................0.00032 ft2

H. Average Stack Temp.....................................164.4 deg F  P. Net Sample Collection...................................1.3 mg
I. Barometric Pressure.............................................28.90 "HgA  Q. Net Solid Collection............................ mg
J. Gas Meter Pressure (I+(D/13.6))................................28.99 "HgA   R. Water Vapor Condensed......................................16.9 ml
K. Static Pressure....................................... 0.20 "H20  S. Gas Volume Metered.....................................76.711 dcf
L. Total Stack Pressure (I+(K/13.6))...........................................28.91 "HgA   

 
T. Corrected Gas Volume [(S x J/29.92) x 520/(460+B) x C...........................................................................................70.110 dscf

PERCENT MOISTURE/GAS DENSITY  

U.  Percent Water Vapor in Gas Sample ((4.64 x R)/((0.0464 x R) + T)).......................................................................................1.11 %

V.   Average Molecular Weight (Wet):

Component                Vol. Fract.     x      Moist. Fract.          x           Molecular Wt.          =           Wt./Mole
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Water 0.011 1.000 18.0       ‚ 0.20
Carbon Dioxide 0.000 Dry Basis 0.989 44.0       ‚ 0.01
Carbon Monoxide 0.000 Dry Basis 0.989 28.0       ‚ 0.00
Oxygen 0.209 Dry Basis 0.989 32.0       ‚ 6.61
Nitrogen & Inerts 0.791 Dry Basis 0.989 28.2       ‚ 22.05

      ‚
  Sum              ‚ 28.88

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

FLOW RATE

W.  Gas Density Correction Factor (28.95/V)^.5.................................................................................................................1.00
X.  Velocity Pressure Correction Factor (29.92/L)^.5.............................................................................................1.02
Y.  Corrected Velocity (A x M x W x X).................................................................................................................39.79 fps
Z.  Flow Rate (Y x G x 60).....................................................................................................................................46874 cfm
AA. Flow Rate (Standard) {Z x (L/29.92) x [520/(460+H)]}...........................................................................................................37726 scfm
BB. Dry Flow Rate (AA x (U/100))..............................................................................................................................................37309 dscfm

SAMPLE CONCENTRATION/EMISSION RATE

CC. Sample Concentration [0.01543 x (P/T)].......................................................................................................:0.00028611 gr/dscf
EE. Sample Emission Rate (0.00857 x BB xCC).......................................................................................................................;0.091 lb/hr
FF. Solid Emission Rate [(.0001322 x Q x BB)/T].................................................................................... lb/hr
GG. Isokinetic Sampling Rate [(G x T x 100)/(N x O x BB)]............................................................................. 96.9 %  
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Velocity Calculated Velocity Calculated Velocity Calculated
Traverse Head #1 Temp. Velocity Traverse Head #2 Temp. Velocity Traverse Head #3 Temp. Velocity
Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps) Point # ("H2O) (oF) (fps)

1 0.38 158 44.44 1 1
2 0.48 157 49.91 2 2
3 0.43 159 47.31 3 3
4 0.41 160 46.24 4 4
5 0.41 160 46.24 5 5
6 0.39 161 45.13 6 6
7 0.37 163 44.03 7 7
8 0.37 159 43.89 8 8
9 0.39 161 45.13 9 9

10 0.45 161 48.48 10 10
11 0.41 158 46.16 11 11
12 0.41 154 46.01 12 12
13 0.47 161 49.54 13 13
14 0.46 162 49.05 14 14
15 0.51 166 51.82 15 15
16 0.45 167 48.71 16 16
17 0.44 172 48.36 17 17
18 0.47 175 50.10 18 18
19 0.36 175 43.85 19 19
20 0.30 173 39.96 20 20
21 0.30 171 39.90 21 21
22 0.35 169 43.03 22 22
23 0.45 172 48.91 23 23
24 0.47 171 49.94 24 24

 
Average Temperature (oF)  - 164.375 Average Velocity (fps)  - 46.51

Meter temp orifice Gas Volume Start Gas Volume Stop Gas Volume Metered
80 80 1.15 405.664 482.375 76.711
80 80 1.22
82 81 1.31
83 81 1.25 A.  Nozzle Catch 1.3 mg
85 82 1.25 B.  (1)  Nozzle Acid 0 mg
85 82 1.19       (2)  Nozzle Sulfate 0 mg
86 82 1.13
88 83 1.14 C.  Filter Catch 0 mg
88 83 1.2 D.  (1)  Filter Acid 0 mg
89 84 1.39       (2)  Filter Sulfate 0 mg
89 84 1.27
89 84 1.28 E.  Impinger and Probe Catch 0 mg
83 83 1.43 F.  (1)  Impinger and Probe Acid 0 mg
85 83 1.4       (2)  Impinger and Probe Sulfate 0.2 mg
87 84 1.56
90 85 1.38 G.  Impinger Organic 0 mg
92 86 1.35
94 88 1.45 H.  Total Particulate  (A - B* + C - D* + E - F* + G) 1.3 mg
95 89 1.11
96 89 0.93 I.  Solid Particulate  (H - G) 1.3 mg
95 89 0.93
94 90 1.09 Percent Front Half 100.0 %
94 90 1.39 Percent Back Half 0.0 %
95 90 1.46

Average: 86.5833 1.26    * Use Lower of (1) amd (2)
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